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WATTLE 
EXTRACT 
iS ALWAYS 
IN GOOD TASTE - Produced from high grade bark; pure, 


untreated, unadulterated, it is second to none. 


Uniform Quality Sans a 
Light in Color NCS 
Good Leather Yield my PRoDuCED 


MORE THAN 40 YEARS OF EXPERIENCE ons KNOW-HOW 


Use more WATTLE EXTRACT in your blend. 
Specify NCS brand for superlative quality. 
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SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 





Get a faster soak—a stronger leather 
—with Hooker sodium tetrasulfide 


Put a little Hooker sodium tetrasulfide 
into your soak water—and twenty-four 
hours later the average pig, goat, or cow 
hide is ready for drumming. 

Even flint-dried steer hides are usually 
completely wetted in forty-eight hours. 

This fast, uniform soaking—due to 
sodium tetrasulfide’s softening and dis- 
persal of cement substances—gives you a 
leather with high tensile and stitch-tear 
strength. 
Faster scudding, faster liming. Soak- 
ing with sodium tetrasulfide makes 
scudding easier, too. Sometimes you 


can skip it completely. And you can cut 
a day out of your liming process. 


Safer unhairing with sodium sulfhy- 
drate. This Hooker chemical offers you 
help, too. Put it in your unhairing solu- 
tions and you get complete separation 
without damage to hide substance—even 
when you unhair the tough peccary with 
its coarse bristles. 

Hints on better soaking and unhair- 
ing. Send for our bulletins on sodium 


tetrasulfide, sodium sulfhydrate, sodium 
sulfide. 


HOOKER CHEMICAL CORPORATION 


910 Union Street, Niagara Falls, N. Y. 


Sales Offices: 


Niagara Falls Philadelphia Tacoma 


Chicago Detroit Los Angeles New York 
Worcester, Mass. 


HOOKER 


CHEMICALS 
PLASTICS 


In Canada: Hooker Chemicals Limited, North Vancouver, B. C. 





Increase the cutting value 
of your leathers with 


NOON V 


Cutting shoe uppers from flank area of chrome leather side retanned with ZIRCOTAN T. No, it’s no 
mistake. Solidity of flank section closely approaches the quality of leather nearer back bone edge. 


ZIRCOTAN T offers you the double advantages of improved results and 
greater uniformity of quality in the tanning of fine leathers. Proper 
application—such as retanning of chrome leather—insures better 
smoothness of grain, and more uniform solidity and plumpness than 
ordinary tanning materials can produce. 


In chrome tanning, ZIRCOTAN T supplements the chrome. It can be 
used before, with or after chrome tanning materials. 


With vegetable tans, ZIRCOTAN T is valuable as a fixative for tannin, 
or for pre-tannage to improve wearing qualities. ZIRCOTAN T may be 
used in formaldehyde tannage to improve the body of the leather. 


ZIRCOTAN T by itself is unsurpassed for tanning white leathers. Finished 
leather is white through its entire thickness. 


Request complete information on ZIRCOTAN T from the Leather Chem- 
icals Department of Rohm & Haas, or call your local representative. 


ZIRCOTAN is a trademark, Reg. U.S. Pat. Off. and in principal foreign countries. 


Chemicals for Industry 
Facts about a versatile, rd Qo aA Ho A 
low-cost zirconium R i & s 
tanning material which ggg IE }| OMPANY 


will help you bring out IN Put AS, PAL 
and protect all the quality ee WASHINGTON SQUARE, FITLABELPINA 5, 


your leather can deliver. 





CHOICE 
for Higher Quality 
Leather Production 
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Better Grading Figures! 
Better Cutting Figures! 
Overall Economy! 


Extracts — Pancreatic Bates — Fillers 
Sole Leather Finishes - Tanners Sugar 
Tanners Lime — Chemicals 
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FRENCH 


CHESTNUT 


EXTRACT 


SOLID: 62%--GROUND POWDER: 64, 68% —SPRAY-DRIED POWDER: 67,70,72% 


* PROGIL S.A. and TANNINS REY S.A., 


world-known producers, concentrate production 
of copper-free extract in up-to-date, specially 
equipped factories to assure you continuous uni- 
formity in quality in every shipment you get— 
month after month, year after year. Expert tech- 
nical aid available from both sides of the Atlantic. 


order from 


TANNINS & CHEMICALS, INC. 
509 MADISON AVE., NEW YORK 22 & MU 8-9240 


Midwest Branch: 327 So. LaSalle St., Chicago 4, Ill. # WA 2-8900 





Caught Short? 
i924 Call TRASK! 


j 


Our stainless steel tank truck or tank car will be, most times, 
at your plant the morning after your call for: 


CHESTNUT EXTRACT 


QUEBRACHO EXTRACT * WAXES 
SULFONATED OILS * STUFFING 
GREASES * LIGNOSULFONATES 
CHEMICAL SPECIALTIES 


ARTHUR C. TRASK CO. 


327 S. LaSalle St., Chicago 4, Ill. 
WAbash 2-8900 
509 Madison Ave., New York 22, MU 8-9240 


67 Farninghan, Islington, Ont., Canada, BE 3-6582 


CABLE: Actrask TELETYPE: CG 1478 





Buffing team boosts production 330%! 


3M Abrasive Belts on “Speedbuffer’* proved most 
productive with consistent high quality 


Since 3M’s introduction of wide 
coated-abrasive belts and the “Speed- 
buffer” machine to the leather in- 
dustry, 3M belts have proved to 
be the most satisfactory method yet 
devised for buffing in production 
line treatments of leather. 


3M Abrasive Belts contain up to 
three times more abrasive surface 
than conventional buffing abrasive 
forms; can be run 20% faster; are 
cooler running; produce consistently 
superior results. Belts also last long- 
er and are easier to change; down- 
time is less. 


3M wide abrasive belts are made 
in three special types for the leather 


““3M'', “‘“PRODUCTION"', AND 
ST. PAUL 6, MINN EXPORT: 99 PARK AVE 


‘*THREE-M-ITE"* 


industry: “Production” Brand Paper 
and “Production” Brand H-P Resin 
Paper for grain and flesh buffing; 
“Three-M-Ite” Brand Resin Bond 
Cloth for flesh buffing. 


Remember, all your plant’s abras- 
ives needs can be filled better by 
specialized 3M Coated Abrasive Pro- 
ducts. Call your local distributor for 
complete information. 


* “SPEEDBUFFER” IS A TRADE NAME OF 
TimesaAver, INc., RopsinspALeE, MINN. 


3M 
Coated Abrasive Products 


ARE REGISTERED TRADEMARKS OF 3M CO., 
» NEW YORK 16. CANADA: LONDON, ONTARIO. 


Miienesora (/ffinine ano ]ffanuracturing company 
e+ WHERE RESEARCH IS THE KEY TO TOMORROW 
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FROM MOBIL RESEARCH... 


Mobiltan 
Za 


Specifically developed for fat-liquoring of 
pasted-side upper leather! 


Mobiltan 275 is a carefully compounded, 
relatively complete fat-liquor that will 
give excellent results in both full and cor- 
rected grains of pasted-side upper leather. 
Years of research and exhaustive field 
testing have resulted in a compound with 
these desirable properties: 

_~ ; Non-oxidizing and light fast 
~ ae ae ee Controlled penetration for balanced 
ead lubrication 
Forms a stable emulsion at normal 
operating temperatures 
Exhausts readily with normal 
running time 
Compatible with resin re-tannages 
® Low moisture content 


Cross-section photomicro- For more information on how Mobiltan 
graph illustrates controlled } 275 can improve your production and cut 
penetration of Mobiltan ti inet Mobil 
275. Special qualities permit m your opera ing costs, contact your Mobi 
surface nourishment and representative. 
enough penetration to give 
the desired mell ; 
= anion Mobiltan 275 in solution shows 
an alkaline pH reading — truly 
an alkaline fat-liquor. 








SYNEKTAN 230* 
For use alone or in combination tanning 
with vegetable extract or chrome; useful 
for rapid tannages and bleachers; excel- 
lent as a retan on chrome stock. 
TANASOL NCO* 

An acid syntan to use with extract S in 
tanning and retanning operations. 


TANASOL PW* 


A neutral syntan for bleaching chrome 
stock and retanning chrome stock; used 
in dyebath for good, level colors. 


* BATES 

* OILS 
DETERGENTS 
EMULSIFTERS 


Ask for samples and further information. 





JACQUES WOLF so. 


PASSAIC, N.J. 








A SUBSIDIARY OF NOPCO CHEMICAL CO. 





PLANTS: 
Clifton, N. J. ° Carlstadt, N. J. 
Los Angeles, Calif. 


. U.S. Patent Office 
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ARKOTAN WHT 


A white mineral tanning agent in powder form 


RETAN chrome leathers for: 


— solid fiber structure, tight leather 
break 


— round, mellow, resilient leather feel 


— light colored, light-resistant base 
for pastels 


— easy application in normal leather 
production 


USED IN: 


White glove shoe sides; pasted 
white elk sides 

Colored glove shoe and elk sides 

White slipper and white sheepskin 
lining 

Colored slipper and sheep leather 
lining 

All-white tanned shoe suede splits 

All-white tanned welting leather 


WRITE FOR TECHNICAL SERVICE BULLETIN 


ARKANSAS CO., INC. 


Serving the Tanning Industry for over 55 years 
NEWARK, NEW JERSEY 
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IMPORTING CO., INC. 


DIRECT IMPORTERS OF VEGETABLE TANNING MATERIALS (oth raw and extracts) 
44 East 53rd Street. New York 22. New York 
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THE PERFECT BLEND “MIXER” 
FOR HEAVY AND LIGHT VEGETABLE TANNED LEATHER 


oo AT 


D RITA N” \ 
MYRABOLAM ) ; on 


SPRAY-DRIED POWDER 
%* ef 
i: fh er 
‘ 


INCREASES 
YIELDS 


( 
! 
i 
1 
‘ 


HIGHEST QUALITY ALWAYS 


PRODUCED from Selected Fruit under Strict Chemical Control 
END USE requirements more accurately assured 
ELIMINATES old fashioned leaching — More Economical 


manufactured by RICHARD HODGSON & SONS, LTD., Beverley, Yorks, 
England 


One of the world's largest manufacturers of Myrabolam Extracts 
The Pioneer of Tanning Extracts in Spray Dried Powder form for a 
quarter of a century. 


other high quality “DRITAN'’ spray-dried powdered tanning extracts 
QUEBRACHO WATTLE 


NEOCHEST WATTLE BLEACH 


NEOMAC MANGROVE 
AND BLENDS 


\ Tanimex eS 





Talk to 


SANDOZ 
first 


New tanning methods for 
specialties? Let the SANDOZ 
Leather Chemical Laboratory 
help solve your problems as 
it has helped solve others. 


For example? 


Take the French fashion 
leather Known as silky suede. 
SANDOZ led in successful 
development of the American 
procedure for producing 

silky suede. Result: Many 
millions of square feet of silky 
suede have since been 
profitably made with SANDOZ 
formulas 


And this is only one instance 
in which SANDOZ Research 
has helped the industry by 
developing new fashion-first, 
economy-first tanning 

methods. Why not let SANDOZ 
give you a hand? Call or write: 


SANDOZ, INC., 61-63 Van Dam 
Street, New York13, New York. 
Algonquin 5-1700. 


District Offices: Charlotte, 
Cincinnati, Fair Lawn, N. J., 
Hudson, Mass., Los Angeles, 
Philadelphia. 
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TANNING 
EXTRACTS 


AND DYEWOODS 


With 90 years of continuous service to 
the tanning and dyeing industry, the 
J. S. YOUNG CO. has progressively 
expanded its facilities...anticipating 
the requirements of the entire indus- 
try... large and small operators, alike. 
We are importers, processors and 
manufacturers of practically every 
well-known, reputable tanning extract 
and dyewoods—for all branches of the 
industry...for leather, and for silk, 
wool and synthetic textiles. Our facili- 
ties have grown in capacity, flexibility 
and efficiency. Our skilled technicians 
and research facilities are at the serv- 
ice of the industry to help meet and 
solve individual problems...to meet 
specifications and requirements. 


WATTLE A YOUNG 
THE BARK EXCLUSIVE! 
Special quality Wattle Extract, extracted 
directly from top-quality bark —in our 
® own Baltimore plant is now available! 


Manufacturers of the 
famous CHEMBARK 
natural tanning ex- 
tracts and other spe- 
cial products, for the 
CHEMTAN CO. 


2701-2755 BOSTON STREET « BALTIMORE 24, MARYLAND 
© SUMAC © QUEBRACHO ~~ @ FUSTIC @ HEMLOCK = @ HEMATINE 
© GAMBIER © MYRABOLAMS © OSAGE ORANGE @ WATTLE @ HYPERNIC 

® DIVI-DIV| ®lLOGWOOD ~~ e TANNIC ACID @ CHESTNUT 
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processing with 


BIOBATE 


highly stable, standardized bating compounds 


Biobates are prepared in concentrated 
form — provide effective, controllable 
enzyme action suited to all types 

of leather. 


. 4 
proper application 
through 
WALLERSTEIN TECHNICAL SERVIC] 


in your specific tanning operations 


For assurance of high grade performance 
awed TNO con ad Oe) TT V BG 
Sous" A ae 4 : F 


Wallerstein Square, Mariners Harbor 
Staten Island 3, New York 


also: SE BACOL... for dependable unhairing 


STEROZOL...- for inhibition of bacteria and molds 
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UNIFORM RESULTS DEPEND 


ON UNIFORM CHEMICALS 


® © O © 


Top-grade tanning results every time 
+ « » When you depend on Diamond 
quality chemicals: Tanolin®, fat liquors, 
bichromates, neutralizers. 

Top-notch leathermakers all over the 
world rely on Diamond uniform chemi- 
cals, made from the finest raw materials, 
quality controlled every step of the way. 

So why not you? You'll get fast, de- 
pendable delivery on every order you 
place from our two plants, or from eight 
strategically located warehouses. And 


Diamond’s long experience in working 
with quality tanners to achieve best re- 
sults is yours for the asking. 

Your Diamond Representative knows 
leather chemistry .. . and he’s backed 
by Diamond’s entire technical staff and 
facilities. Call him today. D1amonp 
ALKALI Company, 300 Union Com- 
merce Building, Cleveland 14, Ohio. 


¢ 


Diamond 
echemicals 





Consult 


RESEARCH and TECHNICAL 
DEVELOPMENT SERVICE 


about your 
Tanning, Dyeing and 
Processing 


Geigy products are carried 
in all important tanning centers 


GEIGY DYESTUFFS division of Geigy Chemical Corporation 
Saw Mill River Road, Ardsley, New York 


BRANCH OFFICES: Newton Upper Falls, Mass. * Charlotte, N.C. * Chattanooga 
Chicago * Los Angeles * Philadelphia * Portland, Ore. 
In Great Britain: The Geigy Co., Ltd., Manchester 





There's MORE — Much MORE 


to choose from... . 


In Extracts and Raw Tanning 
Materials From the 


Most Complete Line 
of Brands 


QUEBRACHO 


SPECIAL SPRAY-DRIED EXTRACTS 


oo Wattle * Quebracho * Valonia * Myrabolams * Mangrove * Blends 


Raw Tanning Materials 
Myrabolams, Divi-Divi, Mangrove, Valonia, Sumac and Other Vegetable Tanning 
Materials from All Parts of the World. 





Manufacturers of 


LEATHER FINISHES 


and 


| 4) 
CHEMICAL COATING MATERIALS 
Cy 


BELLEVILLE 9 


NEW JERSEY 


PLYMOUTH 9-5600 
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/homis. assortment of 


POLYETHYLENE - POLYPROPYLENE - TEFLON 
...and other Plastic Laboratory Ware 


Unbreakable «+ Lightweight * Chemically Resistant 


Our new 24-page bulletin No. 114-A 
illustrates and describes 406 items of 
laboratory ware fabricated from plastic 
materials, some of the newer items 
being: 


* Aspirator Bottles, Polyethylene 
Centrifuge Tubes, Polypropylene and Teflon 
Cylinders, Graduated, Polypropylene 
Dishes, Teflon 
Filter Pump, Polyethylene 

* Policemen, Polyethylene and Tefion 


Included in the bulletin is data as to 
the physical and chemical properties of 
the various plastics, with information 


as to the purposes for which each is 
most suitable. 

Polyethylene is now available in a 
higher density type than heretofore. 
This new type is more rigid than the 
former lower density type and can be 
used up to 100°C. Polypropylene is 
harder, with greater strength than 
either type of polyethylene and can be 
used up to 130°C. 

Teflon is the most resistant chemi- 
cally of any material now used in lab- 
oratory ware and can be used at 
temperatures from —265° to +315°C, 


Copy of Bulletin No. 114-A sent upon request. 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on er 


Laboratory Apparatus and Reagents 


VINE ST. AT SRD * PHILADELPHIA S&S, PA, 
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DIMENSIONAL STABILITY OF IMPREGNATED SOLE LEATHER 


DIMENSIONAL STABILITY OF IMPREGNATED 
SOLE LEATHER* 


BERNARD H. FouQuet 


National Bureau of Standards 


ABSTRACT 


Sole leather impregnated with various polymeric substances shows 
less dimensional stability than finished vegetable-tanned leather. 
The application of pressure to sole leather increases both the density 
and the lateral dimensions. Maximum density and an increase in 
the rate of spreading are obtained with impregnated leather at a 
pressure of about 4000 psi. The dimensional stability of impregnated 
leather is improved by the use of hard resins in the impregnating 
formulations. To produce impregnated leather of optimum di- 
mensional stability compression at a pressure of approximately 4000 
psi should be used in the finishing operation. 


sn PR se ae RE sm 


INTRODUCTION 


The effect of compression on the dimensional stability of sole leather has 
been given new significance by the steady development of new methods for 
upgrading leather by polymer impregnation. The use of polymers in place 
of inorganic salts as filling materials results in a leather with different physical 
properties. 

The necessity for investigating the dimensional stability of impregnated 
leather was brought out in wear tests in which improperly rolled soles, im- 
pregnated with polyisobutylene, showed greater losses in thickness and more 
spreading (lateral expansion) than the regular vegetable-tanned soles used 
as controls. Since the apparent density of the leather increased greatly 
during wear, the lack of dimensional stability was considered to be due to 
the compression of the soles. 

The lack of dimensional stability can be explained by the changes that 
take place in leather during the process of impregnation. Impregnation is 
carried out by immersing the leather in a solution of polymeric subs. ances. 
The solution is absorbed by the leather matrix and fills the interstitial voids, 
during which time distention of the matrix takes place. During the drying 
process the solvent is evaporated out of the voids, leaving a coating of poly- 
mers on the fibers. Now the fibers are coated with a material which will 


*This study was sponsored by the Bureau of Supplies and Accounts of the Department of the Navy 
as part of Research and Development Project NT 001-018 
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permit them to slide over one another with more ease, so that when com- 
pression occurs, lateral expansion is induced to a greater extent than would 
normally take place in nonimpregnated leather. Some impregnants 
facilitate lateral expansion more than others, depending upon the viscoelastic 
properties of the polymeric materials used. 

The changes in dimensions due to compression of the leather produce 
changes in the apparent density. The apparent or bulk density of a piece 
of leather may be calculated readily by an accurate determination of its 
bulk volume and weight, where: 


Weight 


Apparent Density = 
Area X Thickness 


At the initial stages of compression the decrease in thickness occurs at a 
greater rate than the increase in area; consequently, the density increases. 
However, when the fibers of impregnated leather have been compacted, the 


Over-all Length: 2144” 


Inside Diameter of A: 244” 


Height: 419” 








Bore of Capillary B: 3 mm. 


FIGURE 1.—-Volume measurement apparatus. 
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thickness decreases more gradually, and the change in area becomes greater; 
therefore, the density remains essentially constant. 


TEST PROCEDURES 


Apparent density.——-The determination of the apparent density of the 
leather from worn impregnated soles was made on circular specimens two 
inches in diameter cut at the point where the maximum loss in thickness 
occurred. The specimens were cleaned of foreign particles by brushing and 
were conditioned at 70° + 2°F. and 50 + 2% relative humidity. The 
volumes of the specimens were determined by mercury displacement because 
of the nonuniformity in thickness of the worn soles. A diagram of this appara- 
tus is shown in Fig. 1. 4 is the vessel in which the specimen is anchored by 
means of a platinum wire. This vessel is fitted with a cap from which extends 
a capillary tube B. The capillary at the bottom of the vessel is immersed 
in a bath of mercury under conditions of constant temperature and humidity. 
The apparatus is calibrated by filling it with mercury to the mark on the 
capillary B with the aid of suction from a vacuum pump. The mercury is 
than allowed to flow into a clean dry beaker. The leather specimen is attached 
to the platimum wire, and the mercury is drawn back into the vessel to the 
mark B. The mercury remaining in the beaker represents the volume dis- 
placement caused by the specimen under test. The mercury is then weighed, 
and the volume of the specimen is calculated. 

The apparent densities of the other leather specimens used in this study 
were calculated from dimen- 
sional measurements. Speci- 
mens of leathers to be com- 
pressed were cut to a size of 
2’’x 2”’ by means of a steel 
die, and the irregularities of 
the edges caused by the die 
were removed by buffing. Af- 


IN AREA, % 


ter conditioning for 24 hr. at 
70° + 2°F. and 50 + 2% 
relative humidity, the dimen- 
sions along the edges were 
measured to within +0.05 mm. 
with a cathetometer, and the 


CHANGE 


thickness was determined to 1000 2000 3000 ©4000 ©5000 6000 
+().001'’ at five clearly marked PRESSURE, psi 

points at the corners and at — j 
FIGURE 2.—Pressure-area curves obtained by two 
different methods. © using different specimens for 
the specimens were recorded each measurement; @ using the same specimen 
through the entire range of pressures. 


the center. The weights of 


to the nearest mg. 
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Compression.—Two procedures for investigating the rate of change in 
area were studied. In one procedure the same specimen was subjected to 
pressures of 1000, 2000, 3000, 4000, 5000, and 6000 psi for a duration of 3 
min., and the new dimensions were measured after each 1000 Ib. increase 
in pressure. In the second procedure separate specimens were used for each 
1000 psi per 3 min. increase in pressure. Figure 2 gives the change in area 
curves obtained by the two methods for nonimpregnated vegetable-tanned 
leather. The specimens used through the entire range of pressures show a 
larger amount of spreading. 


The effect of time during which the specimen is subjected to pressure was 
investigated as a possible explanation for the difference in spreading obtained 
between the two methods. However, subjecting each finished vegetable- 
tanned leather specimen to a pressure of 6000 psi for time durations up to 
18 min. gave no appreciable difference from the change in area of 1.5% 
obtained by a 3-min. compression. Results obtained by a similar method 
for impregnated leather, given in Table I, indicate that the time of application 


TABLE I 


EFFECT OF TIME ON THE CHANGE IN AREA DURING COMPRESSION 
OF SEPARATE SPECIMENS OF BUTYL-IMPREGNATED LEATHER* 


Pressure, psi Time, min. Change in Area, ‘ 


‘ 


6000 


” 


*With the same specimen being used for the entire range of pressure, this leather exhibited an increase 
in area of 8°, as shown in Fig. 5. 


of pressure to each specimen affects the amount of spread. The increase in 
lateral expansion, however, is not equivalent to the amount obtained by using 
the same specimen through the six 3-min. stages in which the pressure is 
increased stepwise to 6000 psi. 


The first procedure in which the same specimen is used through the entire 
range of pressures was adopted for the rest of this investigation. 
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RESULTS AND DISCUSSION 


The increase in apparent 
density of a group of worn 
experimental polyisobutylene- 
impregnated soles which were 
not rolled, with the apparent 
percentage wear, is shown in 
Fig. 3. The apparent wear is 
a combination of the loss in 
thickness by abrasion and 
compression during wear. The 
density reaches a miximum 
value at a loss in thickness 
of 30 to 40%. An increase 
in area was observed for 
the worn soles; however, it 


tf 


AR 


APPARENT WI 


DENSITY was not possible to make ac- 
ee . ‘ curate measurements of these 
FIGURE 3.—Increase in density with apparent 
wear of polyisobutylene-impregnated leather soles. changes. 


Figure 4 shows the _ rela- 
tion of density to percentage 
loss in thickness (percentage 


compression) with increase in 


( 


pressure of the same _ stock 
polyisobutylene-im pregnated 
leather that was used in the 


wear tests and for nonim- 


COMPRESSION, 


pregnated vegetable - tanned 
sole leather. The impreg- 
nated leather reaches a maxi- 
mum density at about 30% 
compression, approximately 


the same as that of the worn 


0.900 kK 


sole leather. The regular sole 


— 


leather reaches a higher den- DENSITY 


sity under pressure which, FIGURE 4.—Changes in density with compression. 
polyisobutylene - impregnated leather; @ fin- 
ished vegetable-tanned leather. (X curve repre- 
constant in the range of sents the increase in density with compression 
computed assuming no increase in area for poly- 
isobutylene-impregnated leather.) 


however, does not become 


pressures used. 
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FIGURE 5.—Changes in area with compression. ® polyisobutylene-impregnated 


leather; © commercial Butyl-impregnated leather; ©@ finished vegetable-tanned leather; 
0 crust leather. 


Figure 5 represents the curves for the change in area, with pressure for 
polyisobutylene-impregnated leather of the same stock as that used in the 
wear test, a commercial Butyl-impregnated sole leather which had been 
subjected to tannery rolling and finishing, ordinary sole leather, and vege- 
table-tanned natural crust leather. The values for the change in area are 
given as the percentage increase in area (A area X 100/original area). 


Ordinary sole leather and crust leather show very little lateral expansion. 
Ordinary sole leather, however, is more stable because of the more compact 
fiber structure produced by rolling. The polyisobutylene-impregnated 
leather shows a considerable increase in spreading over the entire range of 
pressures. The Butyl-impregnated leather prepared and finished by tannery 
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FIGURE 6.—Changes in area @, compression ®, and density 4, for finished 
vegetable-tanned leather. 
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FIGURE 7.—Changes in area @, compression @, and density 4 for poly- 
butene-Polypale-impregnated leather. 
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FIGURE 8.—Changes in area @, compression ®, and density 4 for finished 
vegetable-tanned leather with 18% moisture. 
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FIGURE 9.—Changes in area due to compression of polybutene-Polypale-impregnated 
leather ©, and Vinsol-castor oil-impregnated leather 0. 
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methods shows a slightly greater increase in area than ordinary sole leather 
but much less than the polyisobutylene-impregnated leather. This increase 
however, is not objectionable and shows that properly processed impregnated 
leather cannot undergo large area changes during wear. A rapid increase 
in the slope of the curves for both impregnated leathers occurs at pressures 
above 5000 psi. This is the point where the polymer-coated fibers apparently 
slide over each other, forcing the leather to spread laterally without any 
great change in thickness. 


The relationship of the three variables, density, compression, and change 
in area, is shown for different leathers in Figs. 6, 7, and 8. In Fig. 6, the 
change in area, compression, and density are shown for finished vegetable- 
tanned leather with increase in applied pressure. This leather is very stable 
dimensionally. The graphs show that the three variables increase gradually 
with increase in pressure, and the rate of compression decreases at 5000 psi. 
Figure 7 gives the changes in the variables with increases in pressure for a 
polybutene-Polypale-impregnated leather (1). The compression (loss in 
thickness) increases gradually with pressure. However, the density becomes 
constant at about 4000 psi, and at this point the change in area shows an 
abrupt increase. 


Since the change in area due to increased slipping of the fibers is believed 
to be caused by the lubrication effect of the impregnant, a test was made with 
regular finished sole leather to which 18°; moisture was added. The moisture 
was added to provide lubrication between the fibers. The results for these 
tests are given in Fig. 8. Compression (loss in thickness) increased gradually 
with increase in pressure. The density reaches a maximum at a pressure of 
3000 to 4000 psi, and at this point the rate of area change shows an abrupt 
increase. It may therefore be assumed that at the first application of pressure 
the viscous materials within the leather matrix redistribute to fill the pores, 
giving a maximum density. On further application of pressure these ma- 
terials act as a lubricant between the fibers facilitating lateral expansion. 


Figure 9 shows the changes in area with pressure for vegetable-tanned sole 
leather with water solubles extracted and impregnated with polybutene- 
Polypale and with Vinsol resin plasticized in castor oil (1). These specimens 
were all prepared from rolled and finished vegetable-tanned leather. The 
polybutene-Polypale-impregnated leather shows more spreading than the 
leather impregnated with Vinsol resin. Thus, the spread of impregnated 
leather depends on the type of impregnant used. 


The effect of the different types of impregnants on the dimensional stability 
was investigated with leather impregnated with different ratios of poly- 
butene-Polypale. This blend contains a low viscosity elastomer (polybutene) 
and a hard brittle resin (Polypale). 





DIMENSIONAL STABILITY OF IMPREGNATED SOLE LEATHER 553 


Figure 10 gives the change in lateral expansion due to the variations in 
the concentrations of polybutene and Polypale in the blend. Each point 


IN AREA, % 
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< 


0 . 50 “ 100 
POLYPALE POLYBUTENE 
BLEND RATIO 


FIGURE 10.—Effect of ratio of elastomer to resin in impregnant on dimensional stability 
of impregnated leather. 


represents the change in area obtained at 6000 psi. The change in area 
shows a definite increase with increasing polybutene concentration. This 
increase along with the values reported in Fig. 9 indicates how impregnation 
with elastomers results in dimensionally less stable leathers than impregna- 
tion with the harder resinous materials. 
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DISCUSSION 


C. W. Mann (Q.M. Research and Engineering Center): | think Mr. Fou- 
quet is to be congratulated on a good research study. This is a type of work 
that does not seem too glamorous to many people, but preliminary work 
needs to be done to correct for any faults that may show up on new products. 
This deficiency of lateral stability is not unique in this particular impregnated 
type of leather. We have had the same difficulty with some substitute 
tannages that we have tried. One of the first problems we ran into with 
sole leather tanned with Orotan as a substitute for vegetable tannin was 
decreased lateral stability—a tendency of the Orotan soles to spread a little 
faster than their mates. We found that the difference was in the rate of 
spreading and not in degree; the Orotan soles merely spread more rapidly 
than the standard vegetable-tanned mates. During the first few weeks 
of wear you might notice that one of your shoe soles was a little wider than 
the other, or would tend to curl up at the edge. But after six weeks or two 
months of wear, the other sole would spread to the same degree. It is inter- 
esting to note that by these measurements you have a good explanation for 
the lateral stability. 

One question | would like to ask is whether or not we could use a technique 
along this line to determine what type of impregnation process has been used 
in sole leather? There is a growing interest now in impregnated soles, and 
we are trying to control their quality by chemical methods. We do not feel 
that these methods are entirely adequate, and accordingly any physical test 
that might tend to throw further light on that would be extremely valuable. 

Mr. Fouguet: There are two answers to your question, Mr. Mann. If 


the leather were tested in its unrolled state, | think there would be a possi- 
bility of telling whether the impregnated material had been a resin or an 


elastomer type, becuase the elastomer-impregnated leather would spread 
a little more rapidly than the resin-type-impregnated leather would. How- 
ever, most of these leathers are rolled after treatment, and I do not think it 
would be possible to tell once the leather has been rolled. 


C. W. Mann: I was interested in the change in density that occurred in 
these leathers. The density of the soles tended to go up to 1.13 which corre- 
sponded to a relatively low pressure in the laboratory tests. From this it 
might be concluded that the amount of spreading under high pressure such 
as 6,000 pounds might be slightly misleading as indicating a fault in the 
leather. It may be that 6,000 pounds pressure is rather drastic and that 
you might expect some breaking apart of the fibers under those conditions. 
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THE USE OF FISH OILS FOR FATLIQUORING LEATHER 


Il. USE OF PHOSPHORIC ACID TO CONTROL RATE 
OF FISH OIL SULFATION 


Vicror Matrei* and WiLiiaM T. Roppy 


Tanners’ Council Research Laboratory 
University of Cincinnatit 
Cincinnati 21, Ohio 


ABSTRACT 


Highly unsaturated oils such as menhaden are difficult to sulfate 
by conventional methods. In the present study on sulfation of ocean 
perch, herring, salmon, and menhaden oils, it was found that (a) 
dilution of sulfuric acid with phosphoric acid permitted close con- 
trol of the rates of temperature rise and of sulfation and that (b) the 
ratio of phosphoric acid to sulfuric acid was a significant variable. 
By means of the phosphoric acid sulfating technique, a sulfated men- 
haden oil was prepared on a pilot-plant scale with properties similar 
to those of a commercially sulfated cod oil used in the leather 
industry. 


INTRODUCTION 


The U. S. Fish and Wildlife Service is interested in finding uses for men- 
haden oil in the leather industry. The raw oil, however, has a tendency to 
oxidize and to polymerize, and these properties do not favor its employment 
for such usages. Since sulfation would reduce this tendency, it was thought 
that a sulfated oil might be more suitable. Experts in the leather industry 
agreed that such a product would be desirable, but they pointed out that the 
same properties which make raw menhaden oil somewhat unsuitable for use 
in the manufacture of leather likewise make it difficult to sulfate. 

The Fish and Wildlife Service also is interested in finding uses in leather 
processing for other fish oils such as those from ocean perch, herring, and 
salmon. In the present work, however, the primary interest was in men- 
haden oil, since it is available in largest quantity. 

*Now associated with Rohm & Haas Company. 
tThe research reported in this paper was conducted by Tanners’ Council Laboratory, University of 
Cincinnati, under a contract with the U.S, Fish and Wildlife Service. It was financed with funds available 


inder provisions of Public Law 466, 83rd Congress, approved July 1, 1954, generally termed the Salton- 
stall-Kennedy Act 
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A communication from T. M. Miller of Wallace Menhaden Products, 
Morehead City, North Carolina, indicated that phosphoric acid mixed with 
menhaden fish meal decreases the product’s susceptibility to oxidation. In 
parallel agreement with this observation on meal, we noted in the laboratory 
that when concentrated phosphoric acid was added to menhaden oil, there 
was no appreciable rise in temperature. In further agreement with these 
findings, U. S. patent 2,243,991, which covers the use of phosphoric acid in 
sulfating olefins, claims that polymer formation is lessened. 

Phosphoric acid is a strong synergist or metal scavenger, which inactivates 
pro-oxidants in the oil. Further, we observed a huge difference in the oxida- 
tion of menhaden oil, for example, when using dichromate dissolved in con- 
centrated sulfuric acid as compared to dichromate dissolved in concentrated 
phosphoric acid. In the latter case, the oil was oxidized with no darkening 
or noticeable polymerization. In one experiment, the addition of dichromate 
phosphoric acid produced no oxidation until the temperature of the reaction 
was raised above 20° C. This observation would indicate that, depending 
upon the amount of phosphoric acid used with sulfuric acid in sulfating an 
oil such as menhaden, the amount of charring or burning of the oil can be 
reduced. This fact would be true regardless of how the phosphoric acid 
influenced the oxidation and sulfation reactions when mixed with sulfuric 
acid in sulfating an oil. 

It therefore was believed that by mixing the highly reactive sulfuric acid 
with the less reactive phosphoric acid in sulfating menhaden oil, the tempera- 
ture of the reaction, as well as the rate of oxidation and sulfation, might be 
reduced. It further was assumed that this effect might vary according to 
the proportion of phosphoric acid and sulfuric acid used. If these hypotheses 
were found to be true, phosphoric acid could be employed to control the 
sulfation of menhaden oil, thereby reducing the danger of excessive oxidation 
and polymerization that occurs when this oil is sulfated with sulfuric acid 
alone. 

The work reported here accordingly was divided into three phases, with 
the following objectives: 


1. To determine if phosphoric acid could be used to decrease the tempera- 


ture and the extent of sulfation and oxidation reactions occurring with 
an oil. 
To study the effect of varying the ratio of phosphoric acid to sulfuric 
acid. 

3. To test the laboratory findings on a pilot-plant scale (2). 


EFFECT OF PHOSPHORIC ACID ON TEMPERATURE 
AND RATE OF SULFATION 


The addition of water to concentrated sulfuric acid in sulfating an oil can 
reduce the temperature of the reaction. If 85° phosphoric acid were mixed 
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with concentrated sulfuric acid, the effect of phosphoric acid in controlling 
the sulfation reaction would be confounded by the water present. 

Since water is known to be an important factor, an experiment therefore 
was set up to test the effect on temperature of sulfation of phosphoric acid 
under both anhydrous and hydrous conditions. 


Experimental.—Samples of menhaden weighing 100 g. were cooled to 
about 20°C. Then, while being stirred at 160 rpm, the following acids and 
acid mixtures were added in 3 minutes, during which time and subsequently 
to it the temperature was recorded every minute for a total time of 10 minutes: 


1. Acids added under anhydrous conditions 


a. 19 g. of 100% sulfuric acid (prepared by mixing appropriate quan- 
tities of 95°7, sulfuric acid with fuming sulfuric acid) 


ee 


TEMPERATURE, 





TIME (Minutes) 


FIGURE 1.—Effect on temperature of sulfation of including phosphoric acid, under both 
anhydrous and hydrous conditions. The curves give the effect of adding 
to 100 g. of menhaden oil the following: (la) 19 g. of 100% sulfuric acid; 
(1b) 10 g. of polyphosphoric acid + 20 g. of 95% sulfuric acid; (2a) 20 g. of 
95% sulfuric acid; and (2b) 3 g. of 100% phosphoric acid + 20 g. of 95% 
sulfuric acid. 
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b. 20 g. of 95% sulfuric acid mixed with 10 g. of polyphosphoric acid of 
ortho equivalent of 115% 


2. Acids added under hydrous conditions 


a. 20 g. of 95% sulfuric acid 

b. 20 g. of 95°% sulfuric acid mixed with 3 g. of 100% phosphoric acid 
(prepared by mixing equal weights of 85°% phosphoric acid with poly- 
phosphoric atid of ortho equivalent of 115%) 


In the above four acid systems, the SO; contents are equivalent. 


Results.—The data given in Fig. 1 show that phosphoric acid under both 
anhydrous and hydrous conditions decreases the temperature of the sulfation 
reaction. They also show that, as was anticipated, the temperature of the 
reaction is lower if water is present. 


EFFECT OF VARYING THE RATIO OF PHOSPHORIC ACID 
TO SULFURIC ACID 


In the sulfation of an oil, the reactions that can occur may be classified into 
three groups: (A) hydrolysis of the triglyceride ester to give free fatty acids, 
(B) addition of sulfuric acid to the double bonds, and (C) other reactions at 
the double bonds caused by oxidation and polymerization. It therefore was 
of interest to see how these reactions were affected by varying the ratio of 
phosphoric acid to sulfuric acid. These three reactions can be followed by 
determining acid number, percent combined SO,, and iodine number, respec- 
tively. It is understood that iodine numbers do not differentiate the re- 
actions in groups B and C. 

The fundamental purpose of sulfating an oil is, of course, to render it 
miscible with water. Its stability as an emulsion, accordingly, also is of 
interest. 


To test the effect on these several properties of varying the ratio of phos- 


phoric acid to sulfuric acid, we performed three experiments, the specific 
objectives of which were as follows: 


1. To study the effect of adding 3°, (weight acid to weight oil) of 100°; 
phosphoric acid in sulfating fish oil. 
. To study the effect of adding 10%, of 100% phosphoric acid in sulfating 


fish oils. 


3. To study the effect of adding 5°, of polyphosphoric acid in sulfating 
fish oils. 


An example of the statistical design used for sulfation experiments I, II, 
and III is given in Table I for sulfation experiment I. Under process the 
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acid conditions to be compared within an experiment are given. Oil number 
indicates the number assigned to the four fish oils to be sulfated. The repli- 
cate letters indicate that each fish oil was sulfated twice using the same 
process. In Table I there are two identical oil samples for each oil number, 
and each of these oil samples was sulfated at the same time using identical 
conditions except for differences in acid conditions. 


TABLE I 


EXPERIMENTAL DESIGN IN SULFATING FISH OILS 
Experiment I 


Replicates Oil No. Process 1 Process 2 


3% of 100% HgPO4 4+ 10% of 100% H3PO4 4+ 
20% of Conc. HeSO,4 20% of Conc. H2eSO,4 
on Oil Weight Basis on Oil Weight Basis 


Salmon Oil Salmon Oil 
Perch Oil Perch Oil 


Herring Oil Herring Oil 
Menhaden Oil Menhaden Oil 


Salmon Oil Salmon Oil 
Perch Oil Perch Oil 


Herring Oil Herring Oil 
Menhaden Oil Menhaden Oil 


Sulfation Experiment I (3% of 100% phosphoric acid added)—The 
experiment was of split-plot statistical design (1) made for the principal 
purpose of determining differences between acid systems as they affect total 
acid number, percent combined SO,, and iodine number. This design was 
selected because by sulfating, washing, and neutralizing simultaneously and 
identically, variations in time and procedure virtually could be eliminated, 
which would make possible a better estimate of differences due to the acid 
system used. 

One ocean perch oil, two herring oils of different iodine numbers, one sal- 
mon oil, and two menhaden oils of different iodine numbers were the oils 
sulfated. The following gives the procedure used in sulfating them and in 
analyzing them for total acid number, percent combined SO,, iodine number, 
emulsion stability, and polymerization properties. The analyses for total 


acid number, percent combined SO,, and iodine number were run in duplicate. 
The sulfation procedure for each oil was replicated and is referred to as repli- 
cate | and replicate 2. 
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Sulfation process.—Two sulfation processes were used. Process 1 was 
as follows: 


1. Add 40 g. of 95% sulfuric acid to 200 g. of fish oil in 30 minutes, while 
maintaining the temperature of reaction between 15° and 20° C. and 
stirring at 160 rpm. 

After the acid has been added completely, continue the reaction at this 
same temperature and rate of stirring for an additional 30 minutes. 
While continuing the stirring, add 400 ml. of 15°% sodium sulfate solu- 
tion in 3 minutes and separate water layer at end of 4 hours. 

Wash again with 400 ml. of 10° sodium sulfate solution. Remove the 
water layer at the end of 20 hours. 


5. Neutralize to a pH of about 6 with 30% sodium hydroxide. 


Process 2 was the same as process | except that a mixture of 40 g. of 95% 
sulfuric acid plus 6 g. of 100° phosphoric acid was used instead of 40 g. of 
95°%, sulfuric acid alone. 

Analysis for total acid number.—Acid numbers were determined on the 
neutralized sulfated oils substantially according to the procedure of the 
American Leather Chemists’ Association (3). The procedure was modified, 
however, so as to determine the total acid number. This modification was 


accomplished by titrating a sample of sulfated oil to an alkaline pH with 
phenolphthalein and then back titrating to a faintly pink methyl orange end 
point with acid. The amount of acid required to titrate the sample then was 
corrected to total acid number units. 


Analysis for percent combined SO,.—The analyses for SO; were carried out 
according to the standard procedure of the American Leather Chemists 
Association (3). 

Analysis for iodine number.—The sample of sulfated oil for determination 
of iodine number was taken prior to neutralization. The oil sample was 
dissolved in ether and washed free of acid with saturated salt water. Twenty- 
five ml. of the ether layer containing the dissolved sulfated oil was placed in 
a 100-ml. beaker, and the ether was evaporated off on a steam bath. This 


sample then was used for determining iodine number by means of the Hanus 
procedure. 


Analysis for emulsion stability.—The test for stability of emulsion consisted 
in emulsifying 10 g. of sulfated oil with 100 ml. of water. If the oil did not 
break from the emulsion before 2 hours, the oil emulsion was considered suf- 
ficiently stable for use in fatliquoring leather. 

Analysis for polymerization——A 3-g. sample was weighed in a 100-ml. 
beaker and placed in a forced-air oven for 24 hours at 100° C. The purpose 
of the test was to determine if the sulfated products would form a hard film 
and consequently produce undesirable effects on leather. 
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Results —The results of sulfation experiment I are given in Table II. An 
analysis of variance indicated that there were significant differences in iodine 
number and percent combined SO, between processes 1 and 2. The mean 
values at the bottom of Table I indicate that when 3% of 100% phosphoric 
acid (process 2) was used, the SO, content was lower and the iodine number 
was higher than when phosphoric acid was not used (process 1). 

The emulsion stability and polymerization properties were good, as was 
found to be the case also for all the oils observed in the present study. When, 
as an experiment, these oils were deliberately polymerized, they became 


jelly-like. 


Sulfation Experiment II (10% of 100% phosphoric acid added) 


Procedure.—The procedure used in sulfation experiment II was the same as 
that used in sulfation experiment | except that process 1 was replaced by 
process 3. In short, process 2 was compared with process 3 rather than with 
process 1. Process 3 differed from process 2 only in that a mixture of 40 g. 
of 95° sulfuric acid plus 20 g. of 100°, phosphoric acid was used (instead of 
40 g. of 95°% sulfuric acid plus 6 g. of 100% phosphoric acid). The 20 g. of 
100% phosphoric acid in process 3 is 10°% of the weight of oil (200 g.) in thar 
process. 


Results ——The data are given in Table III. An analysis of variance indi- 
cated significant differences between process 2 and 3 for total acid number, 
percent combined SO,, and iodine number. The mean values given at the 
bottom of the table indicate that when 10% of 100% phosphoric acid was 
used (process 3), the total acid numbers and iodine numbers were higher, 
and the SO, content was lower. Increasing the amount of 100% phosphoric 
acid decreased the sum of oxidation and sulfation reactions occurring on the 
triglyceride and increased the hydrolysis of the ester. 


Sulfation Experiment III (5% of polyphosphoric acid added) 


Procedure.—The procedure used in sulfation experiment III was the same 
as that used in sulfation experiment I except that process 2 was replaced by 
process 4. In short, process 1 was compared with process 4 rather than with 
process 2. Process 4 differed from process 1 only in that a mixture of 40 g. 
of 95° sulfuric acid plus 10 g. of polyphosphoric acid of ortho equivalent 
of 115°%, was used (instead of 40 g. of 95°% sulfuric acid containing no phos- 
phoric acid). The 10 g. of polyphosphoric acid in process 4 is 5% of the 
weight of oil (200 g.) in that process. 


Results —The purpose of sulfation experiment III was to study the effect 
of decreasing the moisture content of sulfuric acid in sulfating an oil. The 
data are given in Table IV. An analysis of variance indicates significant 
differences between processes | and 4 for iodine number, percent combined 





FISH OILS FOR FATLIQUORING 565 


SO;, and total acid number. Use of polyphosphoric acid increased the sum 
of the oxidation and sulfation reactions occurring on the triglycerides and 
increased the hydrolysis of the ester. The effect of polyphosphoric acid in 
controlling the sulfation reaction in this experiment cannot be determined 
because it is confounded with a decrease in water content. This experiment 
does indicate, however, that the use of polyphosphoric acid can increase 
the SO; content and may be of some advantage, in this respect, in replacing 
fuming sulfuric acid. 


PILOT-PLANT STUDIES 


The results of the laboratory experiments were encouraging. A pilot-plant 
sulfation study of menhaden oil therefore was undertaken at a cooperating 
private company engaged in the sulfation of oils. The pilot-plant study 
concerned only menhaden oil because, of the fish oils studied, it was one the 
most difficult to sulfate by regular methods. 


Experimental.—The sulfation procedure used in the pilot-plant experi- 
ments was identical to that employed in sulfation experiment I. (The pro- 
portions thus were 200 parts of oil to 40 parts of 95% sulfuric acid mixed with 
6 parts of 100% phosphoric acid—all by weight.) A commercially sulfated 


cod oil made in the regular way for the leather industry was used for com- 
parison. 


Results.— The following comments were made by the cooperating chemical 
company regarding the laboratory-developed procedure when it was applied 
in the pilot plant: “In attempting to follow the procedure as outlined in 
making sulfated menhaden oil 1, two batches were made, but in each instance 
a clear, stable product was not obtained that would have the proper degree 
of SO; content. On the third trial a slight modification was made in that 
the batch was neutralized after 1 hour in the wash in order that it would not 
remain acid and cause excessive hydrolysis, which seemed to be the cause of 
the failure of the first two batches. It was noted in the case of sulfated men- 
haden oil 2, which was brought up to an acid value equivalent to the com- 
mercially sulfated cod oil, that there was considerable stearine formation. 
From all indications the sulfated menhaden oil cannot be made with as high 
an acid value as regular cod oil. This might have a bearing on takeup, 
penetration, and distribution of the oil in the leather.” 

No mention was made that excessive oxidation and polymerization of men- 
haden oil had been reduced during sulfation with the phosphoric-sulfuric acid 
laboratory procedure. It therefore was assumed that this no longer was a 
problem, or the fact would have been made known. A comparison of the 
pilot-plant sulfated menhaden oil prepared using a phosphoric-sulfuric acid 
mixture with a product prepared by the cooperating company under a layer 





566 FISH OILS FOR FATLIQUORING 


of nitrogen and using concentrated sulfuric acid revealed that the phosphoric 
sulfuric acid mixture produced a product lighter in color. This is another 
indication that the use of phosphoric acid with sulfuric acid in sulfating 
menhaden oil has reduced oxidation and polymerization of the oil. 


TABLE V 


COMPARISON OF ANALYTICAL DATA FOR A COMMERCIALLY SULFATED 
COD OIL WITH THAT OF TWO MENHADEN OILS SULFATED ON A PILOT- 
PLANT SCALE 


Kind of Sulfated Oil Acid Number % Combined SO Total Alkali 
Cod $1 


Menhaden 1 13 
Menhaden 2 46 


6 
6.25 


Note: The menhaden oils were sulfated using a mixture of 200 parts of oil to 40 parts of 95‘ 


@ sulfuric 
acid plus 6 parts of 100°), phosphoric acid-—all by weight 


The data on the pilot-plant experiment are given in Table V. The analyti- 
cal values for the cod oil show approximately the desired specifications of a 
sulfated fish oil for use in leather manufacture. The data thus indicate that 
by employing the phosphoric acid-sulfuric acid procedure developed in the 
laboratory, a sulfated menhaden oil was manufactured that met the desired 
specifications. 


CONCLUSIONS 


1. The assumption that the temperature of the reaction as well as the 
extent or rate of the oxidation and sulfation reactions occurring can be re- 
duced by diluting highly reactive concentrated sulfuric acid with much less 
reactive phosphoric acid when sulfating an oil has been proven valid. 

2a. Also confirmed was the fact that the reductions in temperature and 
rates of oxidation and sulfation vary according to the proportion of 100% 
phosphoric acid used. The higher the ratio of 100° phosphoric acid to 95° 
sulfuric acid, the greater is the reduction. 


b. It also was found that an increase in the SO, content of an oil can be 
obtained by dehydrating concentrated sulfuric acid with polyphosphoric 


acid. Such a system could have advantages over that of using fuming sul- 
furic acid for sulfating oils. This postulate is based on the fact that the present 
time-temperature sulfation studies of fish oils indicated that a sulfuric acid 
system dehydrated with polyphosphoric acid and added to menhaden oil 
showed a lower temperature increase with time than did an anhydrous 100% 
sulfuric acid system added to the oil. 
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c. These studies showed that the sulfation reaction of a highly reactive oil, 
such as menhaden, can be controlled by the use of 100% phosphoric acid. 


d. It also was found that the use of 100% phosphoric acid did not produce 
an undesirable sulfated product even when used in high proportions. 
3. Pilot-plant experiments confirmed the laboratory findings and indicated 
that the phosphoric-sulfuric acid systems described in this paper produced 
acceptable sulfated products. They also indicated that this procedure suc- 
cessfully sulfated menhaden oil on a pilot-plant scale. Use of the phosphoric- 
sulfuric acid system for sulfating an oil would be advantageous, however, 
only in cases where the oil is difficult to sulfate by standard methods. This 
procedure was developed primarily for the sulfation of menhaden oil. 
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Ihe early use of leather in armor is pointed up by these verses from the Iliad: 


Achilles threw in turn his ponderous spear 

And struck the circle of Aeneas’ shield 

Near the first rim, where thinnest lay the brass 
And thinnest too the o’erlaying hide. 


Some perfectly delightful verses on the uses of leather and praises thereof are contained 
in the book, Leather in Life, Art and Industry by John W. Waterer (London, 1946, Faber 


and Faber Limited), pp. 52 and 53, reprinted there with permission of the Rev. F. J. Dove 
and Leather Guilds. 


Several interesting sections on the early uses of leather, prices of leather goods, historic 
opinions of the leather trades, and descriptions of tanneries are contained in the series, 
Studies in Ancient Technology, Vol. V, by R. J. Forbes, published by E. J. Brill in Leiden, 
the Netherlands, in 1957. 
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METHODS FOR INDUSTRIAL WASTE ANALYSIS* 


PHYSICAL AND CHEMICAL EXAMINATION OF 
INDUSTRIAL WASTES (METHOD M1) 


The procedures described herein are intended for use in the industrial waste 
held. Because of the wide variety of industrial wastes, all the procedures may 
not be applicable to a specific waste or combination of wastes. Hence, some 
modification of a procedure may be necessary in specific instances. When- 
ever a procedure is modihed, the nature of such modification must be plainly 
stated in the report of results. 


Collection of samples 


Sampling and analyzing industrial wastes usually require greater care and 
attention to details than sampling and analyzing sewage and sewage effluents. 
Industrial wastes are subject to rapid changes even within a few minutes, due 
to breakdowns, spillovers, floor-washing, evaporator entrainment, and 
numerous causes which happen frequently even in the best operated plants. 


The purpose of sampling and analyzing may be to show: 
(a) the peak load concentration, 
(b) the duration of peak loads, 


(c) the occurrence of variation throughout the day. 


(In these cases, samples should be taken often enough to show the desired 
results, i.e., every 5, 10, 15, or 60 min., and analyzed separately.) 

(d) the average loss during a shift or a 24-hr. period. 

In this case, the individual samples which are collected every few minutes 
or hourly should be composited in proportion to the flow, preserved, if neces- 
sary, and analyzed as soon as possible. 


Preservation of samples 


Preservation of samples is difficult because almost all preservatives inter- 
fere with some of the tests. Immediate analysis is ideal. Storage at low 
temperatures, +°C., is perhaps best to preserve most samples until the next 
day. Chemical preservatives are to be used only when they are shown not to 
interfere with the examinations being made. 


Expression of results 


Results may be expressed as milligrams per liter, mg/l, or parts per million, 
ppm. However, where it is pertinent, the specific gravity, sp.g., shall be 


*The Industrial Wastes Committee, with Past President E. B. Thorstensen as Chairman, has assembied 
these methods from Standard Methods for the Examination of Water, Sewage, and Industrial Wastes (10th ed., 
1955), issued by APHA—AWWA—FSIWA, and recommended their adoption by ALCA. 


Council has ap- 
proved this and authorized their publication herewith as provisional ALCA methods. 
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given. If the concentration is less than 1 mg/! the results may be expressed 
as micrograms per liter, yg/l, or parts per billion, ppb, where billion is 
understood to be 10%. If the concentration is greater than 10,000 mg/l] the 
results should be expressed as percent, 1% being equivalent to 10,000 mg/I. 
In brines or wastes of high sp.g. a correction must be made for the sp.g. if 
the results are expressed as ppm or percent by weight. In such cases the sp.g. 
must be given with the data: 


ppm by weight 


Reference: Standard Methods for the Examination of Water, Sewage, and 


Industrial Wastes. Tenth edition, 1955. APHA-AWWA- 
FSIWA. p. 283. 


OXYGEN (METHOD M2) 
(DISSOLVED OXYGEN) 


Collection of samples 


Collect the sample in narrow-mouth glass-stoppered bottles of 250- to 300- 
ml. capacity. Special precautions are required to avoid entrainment or 
solution of atmospheric oxygen. In sampling from a line under pressure, a 
glass or rubber tube attached to the tap should extend to the bottom of the 
bottle. Allow the bottle to overflow 2 or 3 times its volume, and replace the 
stopper so that no air bubbles are entrained. 

Samplers which permit collection of dissolved oxygen, BOD, and other 
samples from streams, ponds, or tanks of moderate depth are of the type 
shown in Fig. 1. Water from depth samples taken in a 1- to 3-liter Juday 
bottle is bled from the bottom through a tube extending to the bottom of a 
250- to 300-ml. dissolved-oxygen bottle. In sampling from a reservoir at 
considerable depth a sampler provided with a valve release should be used. 
The temperature of the sampled water should be recorded to the nearest 
degree centigrade or more precisely as desired. 


Preservation of samples 


There should be no delay in the determination of dissolved oxygen on all 
samples that contain an appreciable iodine demand or ferric iron. Preserva- 
tion of samples for 4+ to 8 hr. is accomplished by adding 0.7 ml. conc. H.SO, 
and 1 ml. of 2°, sodium azide to the dissolved-oxygen bottle. This will arrest 
biological activity and maintain the dissolved oxygen if the bottle is stored 
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at the temperature of collection or water-sealed and kept at a temperature 
of 10° to 20°C. As soon as possible, complete the procedure using 2 ml. 
MnSQ, solution, 4.0 ml. alkaline iodide solution, and 2 ml. conc. H.SO,. 


4"0.d. copper 
tubing 


% aii gashet thermometer cup 


% "od. copper tubing 


thermometer 


tube open "dia. cup 1" high 


handle eye brazed to cover 


em 


‘ | 
© “O © | 


} 


\ thermometer gf 


/ 


FIGURE 1.—Dissolved Oxygen and Biochemical Oxygen Demand Sampler Assembly. 


Selection’of method 


The Alsterberg (sodium azide) modification will be used. 


ALSTERBERG (AZIDE) MODIFICATION 
1. General discussion 


This modification is used for waters containing more than 0.1 mg/| nitrite 
N and not more than 1 mg/1 ferrous Fe. Other reducing or oxidizing ma- 
terials should be absent. If 1 ml. fluoride solution is added before acidifying 
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the sample and there is no delay in titration, the method is also applicable 
in the presence of 100 to 200 mg/I ferric Fe. 


2. Reagents 


2.1. Manganous sulfate solution. Dissolve 480 g. MnSO,-4H.O or 400 g. 
MnSO,-2H.0 or 364 g. MnSO,-H.O in distilled water, filter, and dilute to 1 
liter. When uncertainty exists regarding the water of crystallization, a 
solution of equivalent strength may be obtained by adjusting the specific 
gravity of the solution to a value of 1.270 at 20°C. The manganous sulfate 
solution should liberate not more than a trace of iodine when added to an 
acidified solution of potassium iodide. 


2. Alkaline-iodide reagent. Dissolve 500 g. NaOH or 700 g. KOH, and 


135 g. Nal, or 150 g. KI, in distilled water, and dilute to 1 liter. Potassium 
and sodium salts may be used interchangeably. The reagent should not give 
a color with starch solution when diluted and acidified. 


Ze 
5 


2.3. Sulfuric acid, concentrated. The strength of this acid is about 36N. 
Hence, | ml. is equivalent to about 3 ml. of the alkaline-iodide reagent. 


2.4. Starch solution. An emulsion of 5 to 6 g. potato, arrowroot, or soluble 
starch is made in a mortar or beaker with a small quantity of distilled water. 
Pour this emulsion into | liter of boiling water, allow to boil a few min., and 
let settle overnight. Use the clear supernatant. This solution may be pre- 
served with 1.25 g. salicylic acid per liter or by the addition of a few drops of 
toluene. 


2.5. Standard potassium bi-iodate solution. A stock solution equivalent in 
strength to 0.1N thiosulfate solution contains 3.250 g. KIO;.HIO, per liter 
in accordance with the following reaction: 


2 KIO,- HIO, + 20 KI + 11 H.SO, = 11 K.SO, + 12 H.O + 12 I, 


The bi-iodate solution equivalent to the 0.025N thiosulfate contains 0.8124 g. 
K1O,-HIO, per liter and may be prepared by diluting 250 ml. stock solution 
to | liter. 


2.6. Standard potassium dichromate solution. K.Cr.O; may be substituted 
for KIO. HIO,. A solution equivalent to 0.025N sodium thiosulfate contains 
1.226 g. K.Cr.O; per liter. The K.Cr.O; should be previously dried at 103°C. 
for 2 hr. 


2.7. Sodium thiosulfate stock solution 1.0N. Dissolve 248.2 g. Na.S.O,. 
5H.O in boiled and cooled distilled water and dilute to 1 liter. Preserve by 
adding 5 ml. chloroform or 1 g. NaOH per liter. 
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2.8. Standard sodium thiosulfate solution, 0.025N. Prepare by (a) diluting 
25 ml. sodiuin thiosulfate stock solution to a liter, or (b) dissolving 6.025 g. 
Na.S,O;°5H.O in freshly boiled and cooled distilled water and diluting to 1 
liter. Standard sodium thiosulfate solution may be preserved by adding 5 ml. 
chloroform or 0.4 g. NaOH per liter. 


Standardization with bi-iodate. Dissolve approximately 2 g. potassium 
iodide, free from iodate, in an Erlenmeyer flask with 100 to 150 ml. distilled 
water, add 10 ml. 1 + 9 H,SO,, followed by exactly 20 ml. standard 0.025N 
bi-iodate solution. Dilute to 200 ml., and titrate the liberated iodine with the 
thiosulfate solution, adding starch toward the end of the titration when a pale 
straw color is reached. Exactly 20 ml. 0.025N thiosulfate should be required 
when the solutions under comparison are of equal strength. It is convenient 
to adjust the solution to exactly 0.025N. One ml 0.025N thiosulfate is equiva- 
lent to 0.2 mg. oxygen. 


Standardization with dichromate. Same as above except that 20 ml. standard 
dichromate is used in place of the 0.025N bi-iodate. Place in the dark for 5 
min., dilute to approximately 400 ml., and titrate with 0.025N thiosulfate, 
and in addition: 


2.9. Alkaline-iodine sodium azide reagent. Dissolve 10 g. NaN; in 40 ml. 
distilled water. Add this solution with constant stirring to 950 ml. alkaline- 
iodide reagent. 


2.10. Potassium fluoride solution. Dissolve 40 g. KF-2H.0O in distilled 
water, and make up to 100 ml. 


3. Procedure 


3.1. To the sample as collected in a 250- to 300-ml. bottle add 2 ml.* 
MnSO, solution followed by 2 ml. alkaline-iodide reagent well below the sur- 
face of the liquid, stopper with care to completely exclude air bubbles, and 
mix by inverting the bottle several times. When the precipitate settles leaving 
a clear supernatant above the manganese hydroxide floc, repeat the shaking a 


second time. With sea water a 10-min. period of contact with the precipitate 
will be required. When settling has produced at least 100 ml. clear super- 
natant, carefully remove the stopper and immediately add 2.0 ml. conc. 
H.SO, by allowing the acid to run down the neck of the bottle, restopper, and 
mix by gentle inversion until solution is complete. The iodine should be 
uniformly distributed throughout the bottle before decanting the amount 
needed for titration. This should correspond to 200 ml. of original sample 


*Note: The change in volume of reagents is made because 2 ml. of reagents insure better contact of 
reagents and sample with less agitation. It is still permissible to use 1-ml. reagent quantities with 250-ml. 
bottles 
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after correction for the loss of sample by displacement with the reagents has 
been made. Thus when a total of 4 ml. (2 ml. each of the manganous sulfate 
and alkaline-iodide reagents) is added to a 300-ml. bottle, the volume taken for 
titration should be 
300 
200 x ———— = 203 nll. 
300 — 4 


3.2. Titrate with 0.025N thiosulfate to a pale straw color. Add 1 to 2 
ml. freshly prepared starch solution, and continue the titration to the first 
disappearance of the blue color. If the end point is overrun the sample may 
be back-titrated with 0.025N bi-iodate which is added dropwise or by an ad- 
ditional measured volume of sample. Correction for the amount of bi-iodate 
or sample should be made. Subsequent recolorations due to the catalytic 
effect of nitrites or to presence of traces of ferric salts which have not been 
complexed with fluoride should be disregarded. 


4. Calculation 


4.1. Since 1 ml. 0.025N Na.S.O;, is equivalent to 0.2 mg. oxygen, the number 


of ml. of sodium thiosulfate used is equivalent to the mg/I| of dissolved oxygen 
if a volume equal to 200 ml. of original sample is titrated. 


4.2. If the results are desired in ml. of oxygen gas at 0°C. and 760 mm. 
pressure, the DO in mg/1 is multiplied by 0.698. 


4.3. Toexpress the results as percent of saturation at 760 mm. atmospheric 
pressure, the solubility data in Table | may be used. Formulas for correcting 
the solubilities to barometric pressures other than mean sea level are given 
below the table. These corrections are satisfactory for elevations below 2,500 
ft. and for temperatures below 25°C. At higher elevations and temperatures 
the barometric pressure must be corrected for the aqueous vapor pressure. 


4.4. The solubility of dissolved oxygen in distilled water at any barometric 
pressure, P, temperature, ¢°C., and the saturated vapor pressure, u, for the 
given t°C., may be calculated between the temperatures of 0° and 30°C. by 
Equation | and between the temperatures 30° and 50°C. by Equation II as 
follows: 

(P-u) X 0.678 
ml 1 DO at 0° to 30°C. = 


ras 


(P-u) X 0.827 
ml 1 DO at 30° to 50°C. = 


49 +4 21°C. 
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TABLE I 
SOLUBILITY OF OXYGEN IN FRESH WATER AND IN SEA WATER OF STATED 
DEGREES OF SALINITY AT VARIOUS TEMPERATURES WHEN EXPOSED 
TO WATER-SATURATED AIR AT A TOTAL PRESSURE OF 760 mm. HG. 
Dry air is assumed to contain 20.90% oxygen 
Calculated by G. C. Whipple and M. C. Whipple from measurements 
of C. J. J. Fox 


Chlorides in Sea Water (parts per million) 
Difference Dissolved 
per Oxygen in 
100 ppm Chloride-free 
0 5000 10000 15000 20000 Cl Water 


ppm 


Dissolved oxygen in parts per million by wet. ppm 


62 13.7 12.97 12.14 11.32 0.0165 
23 13.4 12.61 11.82 11.0. 0160 
84 13 12.28 11.52 10 0154 
48 12 11.98 11.24 10.: 0149 
13 12 11.69 10.97 10.2: 0144 
80 12 11.39 10.70 0140 
48 11.7 11.12 10.45 f 0135 
17 i 10.85 21 ; 0130 
87 11 10.61 98 : 0125 
59 10 10.36 76 .0121 
33 10 55 8 0118 
O08 10 35 8 0114 
&3 10.25 17 8 0110 
60 10 § 8.98 ‘ .0107 
37 9 .&:! 80 0104 
15 5 8.63 0100 
8.47 .0098 

74 8.78 8.30 .0095 
54 8. 8.15 0092 
35 ; 00 56 0089 
86 42 0088 

71 28 0086 

57 14 0084 

43 0083 

71 30 87 0083 
56 15 74 0082 
42 02 61 OO8O 
28 8&8 49 0079 
14 eo 3 0078 
00 62 2! 0076 
86 49 13 0075 
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*Under any other barometric pressure, ?, the solubility may be obtained from the corresponding value 
in the table by the formula 
P 
gy S 
760 
in which S* Solubility at P or I, 
S = Solubility at 760 mm. or 29.92 in., 
P Barometric pressure in mm., and 
Pp Barometric pressure in in 
The second decimal place in the above table is not accurately known. The average difference from the 
mean of five different investigators represents 0.07 ppm. Until further data are obtained, however, the 
econd decimal place has been retained in the table 
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The solubility data for temperatures from 30° to 50°C. in the last column of 
Table I were calculated by Equation II. 


5. Precision and accuracy 


The dissolved oxygen in distilled water can be determined with a precision 
expressed as a standard deviation of 0.043 ml. (n =3; 6 X 10) of 0.025N 
sodium thiosulfate, and in sewage and secondary effluents of 0.058 ml. (n= 
2;26 x 10). Inthe presence of appreciable interferences, even with the proper 
Winkler modification, the standard deviation may be as high as 0.1 ml. Even 
greater errors may occur in waters having organic suspended solids or heavily 
polluted waters. For many industrial wastes the tentative polarographic 
method may be desirable. Errors due to carelessness in collecting samples, 


prolonging the completion of the test, and the improper selection of a modified 
Winkler test should be avoided. 


Reference: Standard Methods for the Examination of Water, Sewage, and 


Industrial Wastes. Tenth edition, 1955. APHA-AWWA- 
FSIWA. pp. 250-56. 


OXYGEN, BIOCHEMICAL DEMAND (METHOD M3) 


The biochemical oxygen demand, BOD, of sewage, sewage effluents, polluted 
waters, or industrial wastes is the quantity of dissolved oxygen, in mg/I, re- 
quired during stabilization of the decomposable organic matter by aerobic 
biochemical action. Determination of this quantity is accomplished by dilu- 
ting suitable portions of the sample with water saturated with oxygen and 
measuring the dissolved oxygen in the mixture both immediately and after a 
period of incubation, usually 5 days, under favorable conditions for such ac- 
tion. Complete stabilization requires more than 100 days at 20°C., but such 
long periods of incubation are impracticable in any but research investiga- 
tions. Consequently, the 5-day period is recommended as the standard 
procedure. Conversion of the data from one incubation period to another, or 


from one temperature to another, may be approximated only after special 
studies have been made. 


Interference 


It is essential that uninhibited growth of both bacteria and plankton occur 
in the diluted samples. Reliable results cannot be obtained if the diluted 
sample contains caustic alkalinity, mineral acid, free chlorine, or any other 
bactericidal substance. In such cases the bactericidal substance must be 
neutralized and the dilution water seeded with settled sewage. 
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In order to obtain comparable results from 2 or more dilutions, the dilution 
water must be free from an appreciable oxygen demand of its own and also 
must possess no germicidal properties due to residual chlorine, chloramines 
which may distill over, caustic alkalinity, or copper from the still or its con- 
denser. The fact that most natural waters possess an appreciable 5-day de- 
mand at 20°C. has led to the use of a synthetic dilution water. Distilled water 
alone, and chemically treated tap waters, should not be used. Tap waters 
containing chlorine or chloramines should be passed through activated carbon 
hlters before distillation to remove these volatile compounds. 

In many BOD dilutions of polluted water nitrification occurs in less than 5 
days of incubation. Thus, in many cases the 5-day BOD may not measure 
the carbonaceous oxidation alone. Nitrification requires dissolved oxygen. 
Under natural conditions nitrification might deplete the dissolved oxygen 
below a satisfactory level for fish and other biological forms. On the other 
hand, nitrates are sources of oxygen which allay septic conditions. Since 
sewage effluents undergoing incipient nitrification may produce higher 5-day 
BOD values than effluents which have been treated to a lesser degree, attempts 
have been made to revise the BOD technique so that it would measure only 
the carbonaceous BOD. Recent studies showing that the reproduction period 
of nitrite-forming organisms exceeds 24 hr. indicate that heat pasteurization, 
acidification, or 2 mg/l methylene blue in standard dilution water which is 
buffered to pH 6.25 with KH.PO, may be useful for depressing nitrification in 
BOD dilutions of biological treatment plant effluents. If the original concept 
of a carbonaceous BOD is to be retained, then effluents of second-stage sewage 
treatment plants, particularly if unchlorinated, should be treated to depress 
or prevent nitrification. Studies in recent years indicate that the exponential 
rate of carbonaceous oxidation (&) at 20°C. rarely has a uniform value of 0.1 
but varies from less than one-half to more than twice this value. This fact 
throws doubt on the calculation of the ultimate carbonaceous demand (L) 
of a sample from 5-day BOD values unless the & value has been determined on 
the sewage, waste, or stream under consideration. 


DILUTION METHOD FOR SEWAGE 
1. Apparatus 


1.1. Incubation bottles, 250- to 300-ml. capacity with ground-glass stoppers. 
They should be cleaned with chromic acid mixture, carefully rinsed, and 
thoroughly drained before use. As a precaution against drawing air into the 
dilution bottle during incubation, a water seal is recommended. Satisfactory 
water seals are obtained by inverting the bottles in a water bath or adding 
water to the flared mouth of special BOD bottles. 


1.2. Air incubator or a water bath. One thermostatically controlled at 20°C. 


+ 1°C. should be used. Light should be excluded to prevent formation of DO 
by algae in the sample. 
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2. Reagents 


2.1. Distilled water. Water used for solutions and for preparation of the 
dilution water must be of highest quality, contain less than 0.01 mg/I copper, 
and be free of chlorine, chloramines, caustic alkalinity, or acids. 


2.2. Phosphate buffer solution. Dissolve 8.5 g. KH.PQO,, 21.75 g. KLHPO,, 
33.4 g. Na,HPO,-7H.O, and 1.7 g. NH,C1 in about 500 ml. distilled water, and 


dilute to 1 liter. The pH of this buffer should be 7.2 without further adjust- 
ment. 


2.3. Magnesium sulfate solution. Dissolve 22.5 g. MgSO,¢7H.O in distilled 
water, and dilute to 1 liter. 


2.4. Calcium chloride solution. Dissolve 27.5 g.anhydrous CaCl, in 
distilled water and dilute to 1 liter. 


a9. 


Ferric chloride solution. Dissolve 0.25 g. FeC1,-6H.O in distilled water, 
and dilute to 1 liter. 


2.6. Acid and alkali solutions, approximately 1N. For neutralization of 
waste samples which are either caustic or acidic. 


2.7. Sodium sulfite solution, approximately 0.025N. Dissolve 1.575 g. 
anhydrous Na.SO;, in 1,000 ml. distilled water. This solution is not stable and 
should be prepared frequently. 


2.8. Seeding material. A satisfactory seed may be obtained by using the 
supernatant liquor from domestic sewage which has been stored at 20°C. for 
24 to 36 hr. 


In the case of many industrial wastes, a more correct estimation of the 
actual BOD may be obtained if the receiving water taken some distance below 
the point of discharge or other acclimated seed is used for seeding material. 
Nitrification, however, may be encouraged when using natural waters for 
seeding purposes, and this possibility should be considered when interpreting 
the results. 

Strictly fresh raw sewage does not represent the ideal in seed because the 
organisms present are characteristic of excrement and other concentrated 
wastes, and the organisms active in the oxidation of sewage have not had time 
to multiply. A partially stale, settled sewage should be used. This is obtained 
by the incubation of raw sewage at 20°C. in an open bottle for 24 to 36 hr. 

Some industrial wastes may have toxic or inhibitory concentrations of 
suspected or unknown elements in the BOD dilutions incubated. Usually the 
inhibitory substances are neutralized, if possible, and the dilution water is 
seeded with general flora and fauna from sewage which has stood at room 
temperature 24 hr. Under natural purification, the same or higher concentra- 
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tion of the toxic substance may not be inhibitory because acclimated flora 
and fauna may have developed in the receiving stream. It is obvious, there- 
fore, that the sewage seed selected may be entirely inadequate and that the use 
of river or lake water, polluted with the same waste under test, may provide 
a much more satisfactory seed. 


3. Procedure 


3.1. Preparation of dilution water. The distilled water used should be as 

near 20°C. as possible and of highest purity. Place the desired volume of 
I £ I \ 

distilled water into a suitable bottle, and add 1 ml. each of phosphate buffer, 


magnesium sulfate, calcium chloride, and ferric chloride solutions for each 
liter of water. 


3.2. Seed the dilution water if necessary by adding 1 to 10 ml. settled 
domestic sewage, 24 to 36 hr. old, per liter. If it is desired to use river water 
for seeding purposes, 10 to 50 ml. river water per liter should be used. The 
amount of seeding material in either case should be chosen in the light of past 
experience so as to give oxygen depletions in the blanks of at least 0.6 mg/] 
in 5 days’ incubation. Seeded dilution water should be used the day it is made. 
Aerate the dilution water with a clean supply of compressed air to saturate 
with oxygen. Saturation may also be obtained by 2 to 3 days’ storage in par- 
tially filled bottles which are closed with a cotton plug. 


53: Pretreatment 


a. Samples containing caustic alkalinity or acid should be neutralized to 
about pH 7.0 with 1N H.SO, or NaOH using a pH meter or bromthymol blue 
as an outside indicator. The pH of the seeded dilution water should not be 
changed by the preparation of the lowest dilution of sample. 


b. Samples containing residual chlorine compounds also require pretreat- 
ment. If the samples are allowed to stand for | to 2 hr., the residual chlorine 
will often be dissipated. BOD dilutions can then be prepared with properly 
seeded standard dilution water. Higher chlorine residuals in neutralized 
samples should be destroyed by adding sodium sulfite. The appropriate 
quantity of Na,SO, is determined on a 100- to 1,000-ml. portion of the sample 
by adding 10 ml. of 10% KI solution and titrating with 0.025N Na.SO, to the 
starch-iodide end point. Add to a volume of sample the quantity of Na,SO, 
determined by the above test, mix, and after 10 to 20 min. test aliquot samples 
for residual chlorine to check the treatment. Prepare BOD dilutions with seed- 
ed standard dilution water. 


c. Samples containing other toxic substances, such as those from indus- 
trial wastes, frequently require special study and treatment, for example, 
plating out of toxic metals on electrodes. 
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d. Samples supersaturated with dissolved oxygen, over 9.17 mg/1 at 20°C., 
may be encountered during winter months or in localities where algae are 
actively growing. To prevent loss of oxygen during incubation of these samples 
the DO should be reduced to saturation by bringing the sample to about 20°C. 
in a partly filled bottle and agitating it by vigorously shaking or by aerating 
with compressed air. 


3.4. Dilution technique. Make several dilutions of the prepared sample to 
cover the range of depletions expected, usually 0.1 to 1.0% of strong trade 
wastes, | to 5% of normal and settled sewage, 5 to 25% of oxidized effluents, 
and 25 to 100% of polluted river waters. This dilution may be accomplished as 
follows: Carefully siphon standard dilution water, seeded if necessary, into a 
graduated cylinder of 500 to 1,000 ml. capacity, filling the cylinder half full 
without entrainment of air. Add the quantity of carefully mixed sample to 
make the desired dilution, and fill to the 500- or 1,000-ml. mark with dilution 
water. Mix well with a plunger-type mixing rod, avoiding the entrainment of 
air. Siphon the mixed dilution into 2 incubation bottles, 1 for incubation and 
the other for determination of the initial dissolved oxygen in the mixture, 
stopper tightly, and incubate for 5 days at 20°C. The BOD bottles should be 
water-sealed by inversion in a tray of water in the 20°C. incubator or by using 
a special water-seal bottle. Prepare succeeding dilutions of lower concentra- 


tion in the above manner or by adding dilution water to the unused portion 
of the preceding dilution. 


Direct dilution technique. The direct dilution technique is greatly simplified 
when suitable amounts of sample are measured directly into bottles of known 
capacity with a large tipped volumetric pipet and the bottle filled with just 
sufficient dilution water so that the stopper can be inserted without leaving 
air bubbles. Dilutions greater than 1 to 100 should be made by diluting the 


waste in a volumetric flask before it is added to the incubation bottles for final 
dilution. 


3.5. Determination of dissolved oxygen. If the sample represents 1° or 
more of the lowest BOD dilution, determine DO onthe undiluted sample. This 
determination is usually omitted on sewage and settled effluents known to have 
a dissolved oxygen of practically zero. 


3.6. Incubation. The blank dilution water and the diluted samples are 
incubated for 5 days at 20°C., and then the DO is determined in theincubated 
samples and the blank, using the Alsterberg azide modification of the Winkler 
method. In special cases other modifications may be necessary. Those dilu- 
tions showing 40 to 90°; depletion of the initial oxygen content shall be con- 
sidered most reliable. Those dilutions showing a residual dissolved oxygen of 
less than 1 mg/l or a depletion of less than 2 mg/1 will be unreliable. 
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3.7. Seed correction. If the dilution water is seeded, determine the oxygen 
depletion of the settled sewage used for seeding in a 1% to 5°% dilution which 
should result in 40 to 70% oxygen depletion in 5 days. This depletion is then 
used to calculate the correction due to the smaller amount of seed in the dilu- 
tion water, and not the DO in the seeded blank which has been incubated for 
5 days. This method of correction is preferred because the 5-day seeded 
dilution water blank is subject to erratic oxidation which is not character- 
istic in the seeded sample and which is due to the very high dilution of the seed. 


3.8. Dilution water control. Fill 2 BOD bottles with unseeded dilution 
water. Stopper and fill the seal of 1 for incubation. The other bottle is for 
determining the dissolved oxygen before incubation. The dissolved-oxygen 
results on these 2 bottles are used as a rough check of the quality of the un- 
seeded dilution water. The depletion obtained should not be used as a blank 


correction and should not be more than 0.2 ml. and preferably not more than 
0.1 ml. 


3.9. Method of checking quality of dilution water for presence of toxic sub- 
stances and viability of seeding material. The BOD test is a bio-assay procedure 
and, consequently, the results obtained are influenced greatly by the presence 
of toxic substances or the use of an impotent seeding material. Experience 
has taught that distilled waters are frequently contaminated with toxic sub- 
stances, most often copper, and that some sewage seeds are relatively inactive. 
The results obtained with such waters are always low. If nitrifying organisms 
are present in the seeding matter, the results will usually be high. 


The quality of the dilution water and/or seed can be established by using 
known solutions of pure organic substances as test substrates. Prepare a 
standard solution containing 300 mg/l of glucose or glutamic acid. Use these 
solutions separately or mixed in equal proportions. Pipet portions of 5.0 to 
10.0 ml. of the solution into calibrated incubation bottles, fill with the seeded 
dilution water, and incubate with the seed control at 20°C. for 5 days. 


The standard glucose solution should show a BOD of 224 + 11 mg/1, the 
standard glutamic acid solution should show a BOD of 217 + 10 mg 1, and the 
mixture should have a BOD of 220 + 10 mg/l. Any appreciable divergence 
from these results should raise serious question concerning the quality of the 
distilled water or the viability of the seeding material. Further, a variation 
greater than + 20 to 22 mg/| should not occur more frequently than 5%, of the 
time or the technique used is subject to improvement. 


On the basis of a mixed primary standard containing 150 mg/1 each of 
glucose and glutamic acid, the 5-day BOD varies in magnitude according tothe 
type of seed, and precision varies with the quality of seed, as shown in the 
tabulation below. 
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Excepting the oxidized river water and effluents, a low seed correction re- 
sulted in an appreciably higher value foro. Each seed source should be checked 
to determine the amount required to obtain optimum precision. If results 
differ appreciably from those given in the tabulation after considering the seed 
source, the technique is questionable. 


4. The immediate dissolved oxygen demand 


Occasionally, as for example, in wastes or waters containing sulfide, sulfite, 
or ferrous ions, it is desirable to differentiate between the immediate dis- 
solved oxygen demand, IDOD, and the true biochemical oxygen demand. 
The depletion of DO in a standard water dilution of the sample in 15 min. has 
been arbitrarily selected as the IDOD. To determine the IDOD the DO of 
the sample and the DO of the dilution water are determined separately. An 
appropriate dilution of sample and dilution water is prepared, and the DO 
is determined after 15 min. The calculated DO of the sample dilution minus 
the observed DO after 15 min. is the IDOD in mg/1 of the sample dilution. 
If this value represents a substantial figure, it should be distinguished from the 
BOD and reported separately. 


5. Calculations 


Legend of symbols 


D, = DO of original dilution water 


DO in diluted sample 15 min. after preparation 

DO of the diluted sample after incubation 

DO of original undiluted sample - 
DO available in dilution at zero time (D, x p) + (S x P) 
decimal fraction of dilution water used 


P = decimal fraction of sample used 
Seed Correction = When dilution water must be seeded 
B, = DO of the dilution of seed control before incubation 
B, = DO of the dilution of seed control after incubation 
f ratio of seed in the sample to seed in the control = 
percent seed in D, 
percent seed in B, 
Seed correction = (B, — B,)f 


5.1. Biochemical oxygen demand 


a. When seeding is not required 


D, = D, 
mg/l BOD = ——— 


P 
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b. When using seeded dilution water 


(D, — D,) — (B, 
mg/l BOD = 


P 


c. If the IDOD is small or not determined, it is included in total BOD 


De dD, 
mg/l BOD = 
P 


5.2. Immediate dissolved oxygen demand 


De D, 
mg 1 ‘DOD 


P 


The dissolved oxygen determined on the unseeded dilution water after 
incubation is not used in the BOD calculations because this practice over- 
corrects for the dilution water. In all the above calculations corrections are 
not made for small losses of dissolved oxygen in the dilution water during 
incubation. If the dilution water is unsatisfactory, proper corrections are 
difficult and the results are questionable. 


5-Day Mean 
Type of Seed Seed Correction 5-Day BOD 
mg/l mg/l 


Settled fresh sewage > 0.6 218 
Settled stale sewage > 0.6 207 
River waters, 4 different sources 0.05 to 0.22 224 te 
Activated sludge effluent 0.07 to 0.68 
Trickling filter effluent 0.2 to 0.4 


242 


) 
1 
5 


22 
22 


6. Precision and accuracy 


There is no standard against which the accuracy of the BOD test can be 
measured. The precision of the dissolved oxygen determination on which the 
BOD test is based and of the incubated samples of diluted standards, sewages, 
and effluents is expressed as standard deviation in ml. of 0.025N thiosulfate 
as follows: 

DO in dilution water 

o = 0.043 ml. (n = 3; 6 

DO in sewage 

o = 0.058 ml. (n = 2: 26 
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Incubated BOD samples 
1- to 20-day BOD’s (curve) 
Glucose and glutamic acid 
o = 0.079 ml. (n = 1; 9 (3 x 10) 


5-day BOD 

Raw sewage 

o = 0.112 ml. (n = 3; 38 x 10) 
Settled sewage 

a = 0.071 ml. (n = 1; 20 5 conc.) 
Activated sludge effluent 

a = 0.084 ml. (n = 3; 30 x 10) 
Trickling filter effluent 

o = 0.075 ml. (n = 1; 16 x 5) 


These data indicate that where interfering and toxic substances are absent 
the standard deviation of the BOD test on sewages and effluents may range 
from 0.07 to 0.11 ml. oxygen demand titrated. This should also hold true on 
wastes from food-processing industries or other organic nontoxic wastes. 

Industrial wastes containing toxic materials and/or substances which inter- 


fere with the DO determination have not been studied statistically. 


Reference: Standard Methods for the Examination of Water, Sewage, and 


Industrial Wastes. Tenth edition, 1955. APHA-AWWA- 
FSIWA. pp. 260-66. 


RESIDUE (METHOD M4) 


The results on total, volatile, and fixed residues are subject to considerable 
error because of losses of volatile compounds during evaporation and of 
carbon dioxide and volatile minerals during ignition, and because of the 
presence of calcium oxide in the ash. Results for residues high in oil or grease 
content may be of questionable value due to the difficulty of drying to 
constant weight in a reasonable time. 

In the interpretation of results these possible sources of error must be 
recognized. 


A. RESIDUE ON EVAPORATION 
1. General discussion 


The determination of residue by evaporation may be of limited value for 
estimating the effect of an effluent on receiving water, but it may be useful 
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as a control in plant operation. A large number of solids crystallize as hy- 
drates, which lose water at various temperatures and form decomposition 
products before all their water of hydration is given off. This is true also of 
various colloidal suspensions. In addition, volatile compounds are lost during 
evaporation and ignition. It is essential for the analyst to understand that 
the procedure given for residue on evaporation is quite arbitrary and the 
results generally will not represent the weight of actual dissolved and sus- 
pended solids. 


2. Procedure for residue on evaporation 


2.1. Evaporate 100 ml. sample in an ignited and tared dish, dry to a con- 
stant weight at 103°C., cool in desiccator, and weigh. Drying for 1 hr. at 
103°C. is usually sufficient. On samples with a pH below 4.3, NaOH is 
added, and a pH of 4.3 is maintained during evaporation. The amount of Na 
added is subtracted from the weight of residue. 

3. Calculation 
mg. residue X 1,000 
mg/l! residue on evaporation = - 


ml. sample 


4. Precision and accuracy 


The accuracy of all the solids determinations in sewage and industrial waste 
is not determinable because there is no universal standard against which the 
accuracy can be determined. When the residue from a 50- to 100-ml. sample 
of raw sewage was weighed, the standard deviation of the weighing was 
found to be 1.9 mg. (n = 3; 60 < 10), but these data are considered statisti- 
cally unreliable probably due to sampling errors. On settled effluents standard 
deviation of 0.9 mg. (n = 1; 5 x 20) was statistically reliable. 


5. Procedure for total volatile and fixed residue 


Total volatile and fixed solids are determined by igniting the above total 
solids at 600°C. in an electric muffle to constant weight, usually requiring 
10 to 15 min. The mg. loss on ignition per liter shall be reported as mg/1 


volatile solids and the mg. residue per liter as mg/l fixed solids. Calculate 
as above. 


6. Precision and accuracy 


Using the above procedure, the standard deviation of the weighing was 
found to be 1.5 mg. (n = 2; 50 x 10), but these data are considered statis- 
tically unreliable, probably due to sampling errors. 
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B. SusPpENDED MATrerR 
1. General discussion 


Suspended matter is best determined by filtration through an asbestos mat 
in a Gooch crucible. However, for a rapid determination of suspended 
matter, particularly of mixed liquor in activated sludge plants, the aluminum 
dish method, as follows, may be used. 


ALUMINUM DISH METHOD 
1. Apparatus 


1.1. Aluminum dish, with a perforated bottom similar to a Buchner funnel, 
inside diameter 92 mm., height 25 mm. 


1.2. Filter paper, 90 mm. diameter. E.D. No. 615, Whatman No. 1, or 
equal. 


1.3. Sponge rubber ring, 93 mm. outside diameter, 75 mm. inside diameter, 
thickness about 3 mm. 


1.4. Buchner funnel, No. 2A, inside diameter at bottom, 93 mm. 


1.5. Filter flask, with side tube, 1,000-ml. size. 


2. Procedure 


Dry dish and filter paper in oven. Cool in desiccator and weigh. Wet the 
hlter paper, place the dish with paper on rubber ring in Buchner funnel, and 
apply about 20 in. of vacuum to the flask. Immediately add 20 to 100 ml. 
of sludge which should yield 0.2 to 0.4 g. of dry solids to dish, and after the 
water has been extracted, dry in oven for about 30 min. at 103° to 105°C. 
Cool in desiccator and weigh. 

The test is applicable to aeration tank-mixed liquor, in which case it is 
reported as percent suspended matter, or to heavier sludges, such as return 
sludges, when it is reported as percent of dry sludge solids. 


3. Precision and accuracy 


< 


Standard deviation was 0.6 mg. on 100-ml. sample (mn = 1; 21 < 10). 


ASBESTOS MAT METHOD 
1. Apparatus 


1.1. Gooch crucible, 30 ml. 


1.2 Suction apparatus. 


2. Reagents 


2.1. Asbestos cream. Prepare a cream with distilled water by adding 15 g. 
acid-washed, medium-fber asbestos which is prepared particularly for Gooch 
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crucible determinations to 1,000 ml. distilled water. Some asbestos sold for 
this purpose contains too much fine asbestos powder. This fine material 
should be removed by repeated decantations. 


3. Procedure 


3.1. An asbestos fiber mat is prepared in a 30-ml. Gooch crucible by adding 
sufficient homogeneous suspension of the asbestos cream, approximately 0.3 
g. dry-weight asbestos, to produce a mat 3 mm. thick with gentle suction. 
Wash with 100 ml. distilled water, dry at 103°C. for 1 hr., cool in desiccator, 
and weigh. If volatile matter is to be determined by ignition, the crucible 
and mat must be ignited, cooled, and weighed. 


(Note: The amount of suspended matter removed during filtration de- 
pends on the thickness of the asbestos mat used in the Gooch crucible. Ac- 
cordingly, a mat thickness of 3 mm. is arbitrarily established in this procedure, 
and the importance of uniform mat thickness should be recognized.) 


3.2. Measure out 50 to 100 ml. well-mixed sample with a wide-tip pipet 


or measuring flask, and filter through the weighed Gooch crucible using 
suction. Wash with distilled water, dry at 103°C. for 1 hr., cool in a desic- 
cator, and weigh. 


4. Precision and accuracy 
The precision expressed as standard deviation was found to be as follows: 
Sewage and some industrial wastes = 1.4 mg. (n = 3; 65 10) 


Settled sewage = 0.4 mg. (n = 3; 39 x 10) 


5. Procedure for volatile and fixed suspended matter 


The volatilization of organic matter, carbonates, and ammonium salts 
from sewage solids is subject to a great many errors. It should be done in an 
electric muffle furnace at 600°C. 


5.1. Ignite the suspended matter for 10 to 15 min. Cool in desiccator and 
reweigh. Report the mg. lost on ignition per liter as mg/! volatile suspended 
matter and the mg. ash per liter remaining as mg/l fixed suspended matter. 


6. Precision and accuracy 


On most of the volatile and fixed suspended matter determined as above, 
the standard deviation was found to be 0.6 mg. (n = 3; 49 x 10). 
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DissoLvED MATTER 


Dissolved matter may be obtained by difference between the total residue 
and suspended matter, or it may be determined by evaporating a filtered 
sample as directed for residue on evaporation, Sec. A.2. 


D. SETTLEABLE MATTER 
1. General discussion 


Settleable matter may be determined and reported on a volume or weight 
basis. 


2. Procedure 


2.1. By volume. Fill an Imhoff cone to the liter mark with a thoroughly 
mixed sample. Settle for 45 min., gently stir the sides of the cone with a 
rod or by spinning, settle 15 min. longer, and record the ml. of settleable 
matter in the cone. 


2.2. By weight. This technique defines settleable matter as that matter 
in sewage which will not stay in suspension during the settling period either 
by virtue of settling to the bottom or floating to the top. 


Determine the suspended matter in a sample of the sewage under investi- 
gation, as directed in B. 


Pour a well-mixed sample of the sewage into a glass vessel not less than 9 
cm. in diameter, using a quantity of sample not less than | liter and sufficient 
to insure a depth of 20 cm. A glass vessel of greater diameter and larger 
volume of sample may be used. Allow to stand quiescent for 1 hr., and 
without disturbing the settled material or that which may be floating, siphon 
250 ml. sample from the center of the container at a point halfway between 
the surface of the settled sludge and the liquid surface. Determine the 
suspended matter in mg | in all or in an aliquot portion of this supernatant 
liquor as directed in B. This value in mg/1 is equivalent to the nonsettling 
matter. 


3. Calculation 


mg | by weight of settleable matter = mg/l suspended matter — mg | 
nonsettling matter 


Reference: Standard Methods for the Examination of Water, Sewage, and 
Industrial Wastes. Tenth edition, 1955. APHA-AWWA- 
FSIWA. pp. 270-72; 354. 
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pH VALUE (METHOD M5) 
(GLASS ELECTRODE METHOD) 


1. General discussion 


1.1. Principle. Several types of electrodes have been suggested for the 
electrometric determination of pH. Although the hydrogen gas electrode is 
recognized as the primary standard, the glass electrode in combination with 
the reference potential provided by a saturated calomel electrode is most 
generally used. The glass electrode system is based on the fact that a change 
of 1 pH unit produces an electrical change of 59.1 millivolts at 25°C. 


1.2. Interference. The glass electrode is relatively immune to interference 
from color, turbidity, colloidal matter, free chlorine, oxidants, or reductants, 
as well as high saline content, except for a sodium error at high pH. The 
error caused by high sodium ion concentrations at a pH above 10 may be 
reduced by using special “low sodium error” electrodes. When employing 
ordinary glass electrodes, approximate corrections for the sodium error may 
be made by consulting a chart which the manufacturer can furnish for the 
particular make and catalogue number of electrode. Temperature exerts 
two significant effects on pH measurements: (1) the electrodes themselves 
vary in potential with temperature, and (2) ionization in the sample varies 
with temperature. The first effect can be compensated by an adjustment 
which is provided on the better commercial instruments. The second effect 
is inherent in the sample and is taken into consideration by recording both 
the temperature and the pH of each sample. 


2. Apparatus 


Where flow-type electrodes are unavailable, or where stirring may be in- 


adequate as in the case of ordinary immersion (dipping)-type electrodes, the 
best procedure is to wash the glass electrode 6 or 8 times with portions of 
the sample, particularly when an unbuffered measurement follows one on a 
buffered solution. Flow-type electrodes are recommended for the accurate 
measurement of relatively unbuffered waters such as condensates. Measure- 
ments on buffered waters can be obtained on open samples. Equilibrium 
should be established between the sample and the electrode system as shown 
by the absence of drift, before readings are accepted as final. If the water is 
hot or if the pH is over 10, special glass electrodes should be used, and the 
assembly should be standardized under conditions of temperature and con- 
centration as close as possible to those of the sample, taking into account the 
manufacturer’s recommendations. The analyst should constantly be on the 
alert for possible erratic results arising from mechanical or electrical failures 
such as weak batteries, cracked glass electrodes, plugged liquid junction, and 
fouling of the electrodes with oily or precipitated materials. 
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3. Buffer solutions 


Electrode systems are calibrated against buffer solutions of known pH 
value. Since buffer solutions may deteriorate because of mold growth or 
through contamination, it may be advisable to prepare them freshly as 
needed by dissolving dry buffer salts in distilled water. Commercially avail- 
able buffer tablets or powders of tested quality may also be used. It is good 
practice to calibrate the electrodes with a buffer whose pH is close to that of 
the samples, so as to minimize any error resulting from nonlinear response 
of the electrode. In making up buffers from solid salts, it is imperative that 
all of the material be dissolved, otherwise the pH may be incorrect. Poly- 
ethylene bottles are preferable for the storage of buffers and samples, al- 
though pyrex glassware may be employed. Limitations of space permit 
information on the preparation of only 3 buffer solutions at practically spaced 
intervals, pH 4, 7, and 9, for standardization purposes and for checking the 
linearity of electrode response. 

In general, analytical reagent-grade chemicals are satisfactory for the 
preparation of the following buffer solutions. Where a high degree of accur- 
acy is required, however, it is advisable to use salts of buffer quality supplied 
by the National Bureau of Standards. The pH values of 3 buffer solutions 


at the indicated temperatures are listed in Table II. The tabulated pH 
values were obtained with salts of the highest purity. 


TABLE II 


EFFECT OF TEMPERATURE ON pH VALUES OF BUFFER SOLUTIONS 


Temperature , 
¢ Buffer pH 7 Buffer pH 9 Buffer 


O1 
01 


08 
05 
00 .02 
00 00 
00 98 
01 96 
01 95 
02 94 
03 94 
04 93 
06 93 
.08 94 
10 94 


3.1. pil 4 buffer solution. Dissolve 10.2 g. anhydrous potassium biphthal- 
ate, KHC.H.O,, using boiled and cooled distilled water. Dilute to 1.0 liter. 
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3.2. pH 7 buffer solution. Dissolve 1.361 g. anhydrous potassium dihydro- 
gen phosphate, KH,PO,, and 1.420 g. anhydrous disodium hydrogen phos- 
phate, Na.HPO,, both of which have been dried overnight at 110° to 130°C. 
Use distilled water which has been boiled and cooled. Dilute to 1.0 liter. 


3.3. pH o buffer solution. Dissolve 3.81 g. sodium tetraborate decahydrate, 
Na.B,O,-10H,0, also called borax, using boiled and cooled distilled water. 
Dilute to 1.0 liter. 


4. Procedure 


Because of the differences between the many makes and models of pH 
meters which are available commercially, it is impossible to provide detailed 
instructions for the correct operation of every instrument. In each case the 
manufacturer’s instructions must be followed. The glass electrode and the 
calomel electrode should be thoroughly wetted and prepared for use in ac- 
cordance with the given instructions. The instrument can be standardized 
against a buffer solution with a pH approaching that of the sample, and then 
the linearity of electrode response can be checked against at least 1 additional 
buffer of a different pH. The readings with the additional buffers will afford 
a rough idea of the limits of accuracy to be expected of the instrument and 
the technique of operation. 


5. Precision and accuracy 


The precision and accuracy attainable with a given pH meter will depend 
upon the type and condition of the instrument employed and the technique 
of standardization and operation. With the proper care a precision of 0.02 
pH unit and an accuracy of 0.05 pH unit can be achieved with the better 
battery models. Line-operated instruments, on the other hand, are less ac- 
curate, 0.1 pH unit representing the limits of accuracy under normal con- 
ditions. 

Also see ALCA Official Methods B20 and F60 with proper exceptions to 
application to effluents. 


Reference: Standard Methods for the Examination of Water, Sewage, and 
Industrial Wastes pp. 161-63. Tenth edition, 1955. APHA 
AWWA-FSIWA, pp. 161-63. 
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NITROGEN, ORGANIC (METHOD M6) 


The Kjeldahl method, using copper sulfate and selenium granules as a 
catalyst, and potassium or sodium sulfate to raise the boiling point of the 
sulfuric acid, is recommended as the standard procedure. In most sewages, 
however, the addition of selenium granules or potassium or sodium sulfate 
may be eliminated from the digestion procedure. Direct Nesslerization is 
unsatisfactory. Distillation into standard acid or boric acid is necessary 
where accuracy is desired. 


1. Reagents 


1.1. Phosphate buffer solution, 0.5M. Dissolve 14.3 g. anhydrous KH,PO, 
and 68.8 g. anhydrous K,HPO, in ammonia-free water, and dilute to 1 liter. 


1.2. Sulfuric acid, concentrated. Low in nitrogen. 


1.3. Copper sulfate solution. Dissolve 100 g. CuSO,5H,.O in ammonia- 
free water, and dilute to | liter. 


1.4. Sodium hydroxide solution. Dissolve 500 g. NaOH in ammonia-free 
water, and dilute to 1 liter. 


1.5. Boric acid solution. Dissolve 40 g. H,BO, in 1 liter of ammonia-free 
water. 


1.6. Standard sulfuric acid solution, 0.02N. 1 ml.=0.28 mg. N. Other 
strengths of standard acid may be used. 


1.7. Methyl red indicator. Dissolve 0.1 g. methyl red in 7.4 ml. 0.05N 
NaQOH, and dilute to 100 ml. with distilled water. 


1.8. Sodium or potassium sulfate, anhydrous. 


1.9. Selenium, Henger granules. 


2. Procedure 


2.1. Measure 100 ml. or more of sample into an 800-ml. Kjeldahl flask, 
dilute to 300 ml., neutralize to pH 7 if necessary, and add 25 ml. phosphate 
buffer solution. Boil or distill off the free ammonia. The residue from the 
free ammonia determination may be used. 


2.2. Add 10 ml. conc. H.SO, and 1 ml. CuSO, solution. The addition of 
2 or 3 Henger selenized granules will aid in the destruction of organic matter 


and also prevent bumping. They are not necessary with sewage but may be 
with strong wastes. If the organic matter is hard to destroy, add 20 ml. conc. 
H.SO,, 5 g. K.SO, or Na,SO,, and selenium granules. Digest by boiling in a 
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hood for 20 to 30 min. after the solution has become clear. Cool and add about 
250 ml. ammonia-free water. 


2.3. Make alkaline with sodium hydroxide using phenolphthalein as an 


indicator, and distill into 50 ml. H,BO, solution, until about 200 ml. distillate 
has been obtained. Add 3 drops methyl red indicator, and titrate the ammonia 
with 0.02N H,SO,, matching the end point with that of a blank containing 
the same amounts of boric acid and indicator diluted to the same volume 
with carbon dioxide-free distilled water. 


2.4. A blank should be run on the reagents used and necessary corrections 
made. Distillation into standard 0.02N acid and back-titration with standard 
0.02N base may be used if preferred, but the boric acid procedure is simpler. 


3. Calculation 


ml. 0.02N acid * 0.28 « 1,000 
mg/l organic N = ssemiiaibiiniecigtlcens 
ml. sample 


4. Precision and accuracy 


Accuracy of recovery: 99 to 100%. Precision: the standard deviation was 
found to be 0.16 ml. of 0.02N acid, equivalent to 0.45 mg/l if 100 ml. sample 
of sewage containing from 10 to 50 mg/l organic nitrogen was used (n=2; 
15 x 5). 


Reference: Standard Methods for the Examination of Water, Sewage, and 
Industrial Wastes. Tenth edition, 1955. APHA-AWWA- 
FSIWA. pp. 247-48. 


SULFIDE (METHOD M7) 


In sewage analysis determinations of 3 forms of sulfides are significant. 

Total sulfides include the dissolved H.S, HS , and S_, as well as acid-solu- 
ble metallic sulfides present as suspended matter. The only common acid- 
insoluble metallic sulfide is that of copper. 

Dissolved sulfides are those remaining after the suspended solids have 
been removed by flocculation and settling. 

Un-ionized hydrogen sulfide is calculated from the concentration of dis- 
solved sulfides and the pH of the sample. 

The titrimetric method and the colorimetric method may be used to de- 
termine all 3 forms and are applicable to water, sewage, and industrial wastes. 
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Selection of method 


The titrimetric method is the most accurate, but it cannot be carried out 
directly in sewage because of interfering substances. It is necessary to evolve 
the sulfides in a stream of gas and collect them in zinc acetate solution before 
titration. It can be applied only to solutions with sulfide concentrations 
above 1 mg/l. The colorimetric method is useful for the rapid determination 
of sulfides; it is especially recommended for low sulfide concentrations. The 
method is, however, designed for speed, sensitivity, and convenience rather 
than maximum accuracy. It is applicable to sulfide concentrations of 0.02 
to 20 mg/I. 


Titrimetric method 
1. Reagents 

1.1. Zine acetate solution. Dissolve 240 g. Zn (C:H,O.).+2H.O in 1 liter 
distilled water. 

1.2. Sulfuric acid, concentrated. 

1.3. Hydrochloric acid, concentrated. 

1.4. Carbon dioxide. Either a cylinder of CO, or a CO, generator. 


1.5. Starch solution. Prepare as follows: An emulsion of 5 to 6 g. potato, 
arrowroot, or soluble starch is made in a mortar or beaker with a small quan- 
tity of distilled water. Pour this emulsion into | liter of boiling water, allow 
to boil a few min., and let settle overnight. Use the clear supernatant. This 
solution may be preserved with 1.25 g. salicylic acid per liter or by the addi- 
tion of a few drops of toluene. 


1.6. Sodium thiosulfate stock solution, 1.0N. Dissolve 248.2 g. Na.S.O,- 
5H.O in boiled and cooled distilled water, and dilute to 1 liter. Preserve by 
adding 5 ml. chloroform or 1 g. NaOH per liter. 


1.7. Standard sodium thiosulfate solution, 0.025N. Prepare by (a) diluting 
25 ml. sodium thiosulfate stock solution to a liter or (b) dissolving 6.205 g. 
Na.S.0;+5H.O in freshly boiled and cooled distilled water and diluting to 1 
liter. Standard sodium thiosulfate solution may be preserved by adding 5 ml. 
chloroform or 0.4 g. NaOH per liter. 


1.8. Jodine solution, 0.025N. Dissolve 20 to 25 g. KI in a little water, and 
add 3.175 g. iodine. After the iodine has dissolved, dilute to 1 liter, and stand- 
ardize against 0.025N sodium thiosulfate using starch solution as indicator. 


1.9. Aluminum sulfate solution. Dissolve 24 g. Al.(SO,);*18H;0 in dis- 
tilled water, and dilute to 100 ml. 
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1.10. Sodium hydroxide solution. Dissolve 9 g. of NaOH pellets in dis- 
tilled water, and dilute to 100 ml. 


2. Collection of samples 


Samples must be taken with a minimum of aeration, for not only are sul- 
hides volatilized by aeration but any oxygen which is taken up destroys them 
by chemical action. Samples to be used only for total sulfide determination 
may be preserved by adding zinc acetate solution at the rate of 2 ml. per liter. 
This precipitates the sulfides as inert ZnS and also prevents further sulfide 
generation. Determinations of dissolved sulfides, and analyses of samples 
not preserved with zinc acetate, must be commenced within 3 min. of the 
time of sampling. 

Samples to be used for determinations of total sulfides must contain a 
representative proportion of suspended solids. 


3. Procedure for total sulfide 


3.1. Introduce a measured volume of sample, usually approximately 500 
ml., into a 1-liter aeration cylinder equipped with an alundum filter disc in 
the bottom, or a 1-liter wide-mouth bottle with a 2-hole stopper carrying a 
fritted-glass diffuser tube and an outlet tube. It is good practice to pass CO, 
gas through the apparatus, to displace oxygen, before introducing sample and 
acidifying. To the outlet, connect a 10-bulb absorption tube containing zinc 
acetate solution, or 2 125-ml. conical flasks, each containing about 5 ml. 
acetate solution diluted to 100 ml. and with suitable connections to pass the 
gas through them in series. 


3.2. Acidify the sample with 10 ml. conc. H.SO,. Pass CO, or other inert 
gas (do not use air or O,) through the sample for 1 hr., or until suitable tests 
show that no more sulfide is coming over. 


3.3. To the zinc acetate solution add iodine solution well in excess of the 
amount necessary to react with the collected sulfides. One ml. 0.025N iodine 
is equivalent to 0.4 mg. sulfide. 


3.4. Add 5 ml. conc. HCI, stopper, and shake. If 2 flasks are used, add 
nearly all the iodine to the first flask but half of the acid to each flask. 

3.5. Transfer the liquid to a beaker and back-titrate with 0.025N Na.S.O,, 
using starch solution as indicator. For accurate results a blank should be run 
on the reagents, especially if the sulfide content is low. 


4. Calculation 


(ml 0.025N iodine — ml. 0.025N Na.S.O,) x 400 
mg/l total sulfide as S= iain 


ml. sample 
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5. Procedure for dissolved sulfide 


Dissolved sulfides are determined on a sample from which the suspended 
solids have been removed by flocculating and settling. 


5.1. Fill a 1-liter bottle with sample, flowing the liquid through the bottle 
after the manner of sampling for dissolved oxygen, in order to secure a sample 
which has had the least possible contact with air. Add 5 ml. Al,(SO,); solution 
and 5 ml. NaOH solution, and stopper with no air bubbles under the stopper. 
Rotate back and forth about a transverse axis as vigorously as possible for at 
least a min. in order to flocculate the contents thoroughly. 

5.2. Allow to settle for 15 min., or until the supernatant liquid is reason- 
ably clear. Siphon a suitable portion of this liquid into the evolution appara- 
tus as described under Sec. 3.1. Acidify, and proceed as for total sulfides. 


6. Procedure for un-ionized hydrogen sulfide 


6.1. Determine the pH of the original sample. Determine dissolved sul- 
fides by the foregoing procedure. The concentration of un-ionized H.S is 
found by multiplying the concentration of dissolved sulfides by a suitable 
factor as follows: 


HYDROGEN SULFIDE FACTORS 


pH Factor Factor 


44 091 
.39 073 
33 059 
29 f 048 
4 031 
3 ; .020 
7 0079 
4 2 0032 
1 0013 


ao 


mj} ay ay J aT AJ 4 


2 
2 
1 
1 
1 


These factors are applicable at a temperature of 25°C. For temperatures be- 
low 20°C. or above 30°C., or for sewages having a mineral solids content 
exceeding 2,000 mg |, suitable corrections should be made. 


Reference: Standard Methods for the Examination of Water, Sewage, and 
Industrial Wastes. Tenth edition, 1955. APHA-AWWA- 
FSIWA. pp. 252-53; 273-74. 
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CHLORIDE (METHOD M8) 


Chloride, in the form of Cl ion, 1s one of the major anions in water and 
sewage. The U. S. Public Health Service Drinking Water Standards of 1946 
suggest that chloride shall not exceed an upper limit of 250 mg/l in acceptable 
water supplies. 


Three methods are presented for the determination of chloride in potable 
water. The first two methods described, Volhard (A) and Mohr (B), are 
suitable for use when 0.15 to 10 mg. Cl is present in the portion of sample 
titrated. The tentative, mercurimetric method (C) is slightly more sensitive. 
Since the 3 methods are similar in most respects, selection is mostly a matter 
of preference. 


A. Vorwarp MetHop 
1. General discussion 


1.1. Principle. Silver nitrate is added in excess to the acidified solution 
to precipitate the chloride. Without removing the precipitated silver chloride, 
the excess silver is titrated with thiocyanate in the presence of ferric ion and 
nitrobenzene. At the end point, red ferric thiocyanate is formed. 

1.2. Interference. lodide and bromide register as equivalent chloride con- 
centration. Phosphate and sulfite do not interfere, but sulfide does. 


2. Apparatus 


2.1. Erlenmeyer flasks, 250-ml., glass-stoppered. 


3. Reagents 


3.1. Standard sodium chloride solution, 0.0141N. Dissolve 8.243 g. NaCl 
dried by fusing at 900°C. for one-half hr., in 500 ml. distilled water. Dilute 
50.0 ml. to 1,000 ml. Each ml. of this solution contains 0.500 mg. Cl. 


3.2. Standard silver nitrate solution, 0.0141N. Dissolve 2.396 g. AgNO, in 
1 liter distilled water. Each ml. is equivalent to 0.500 mg. Cl. Using the pro- 
cedure described below, standardize against the standard NaCl solution. 
The calculation is: 
mg. Cl /35.46 
Normality of AgNO 


ml. AgNO, —- (ml. KCNS ™ F) 


where 
ml. AgNO, 


in absence of chloride 


ml. KCNS 
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3.3. Potassium thiocyanate solution. Dissolve 2 g. KCNS in 1 liter dis- 
tilled water. ‘Titrate against AgNO, standard solution using the method 
described in the procedure; distilled water should be used to bring the volume 
to 100 ml., and 10.0 ml. AgNO, solution should be added. Determine the 
ratio, F, of ml. AgNO; to ml. KCNS by the formula given above. 


3.4. Nitric acid, 1+ 1. Boil and store in glass-stoppered brown bottle. 


3.5. Ferric alum solution. Dissolve 25 g. Fe.(SO,);*K.SO,~24H,O in 100 
ml. distilled water. 


3.6. Nitrobenzene, purified. 


4. Procedure 


To 100 ml. sample, or an aliquot diluted to 100 ml., add 5 ml. 1 + 1 HNO,. 
Add AgNO, solution from a buret with mixing until an excess of approximate- 
ly 2 ml. is present. Add 3 ml. nitrobenzene and 1 ml. ferric alum solution. 
Shake vigorously to coagulate the precipitate. Titrate the excess silver nit- 
rate by adding standardized potassium thiocyanate, with shaking after each 
addition, until a permanent reddish color appears and does not fade after 
1 min. of shaking. 


5. Calculation 


(ml. AgNO, - ml. KCNS x F) x N of AgNO, 35.46 « 1,000) 
mg/l Cl= ———____—-—-- —_—_____ a 
ml. sample 
where 
ml. AgNO, 
in absence of chloride 


ml. KCNS 


6. Precision and accuracy 


The precision and accuracy are limited by the accuracy of detection of the 
end point, which is usually about 0.2 ml., or 0.1 mg. Cl, and by the presence 
of interfering substances. 


Reference: Standard Methods for the Examination of Water, Sewage, and 
Industrial Wastes. Tenth edition, 1955. APHA-AWWA- 
FSIWA. pp. 58-59. 


Note: These methods are provisional ALCA methods as of June 17, 1959. 
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Brief Biographies of Our Contributors 


Bernarp H. Fouguert obtained his B.S. degree from American University, 
Washington, D. C., in 1955. The following year he joined the Leather Section 
of the National Bureau of Standards where he worked on the impregnation 
of leather with polymers and on other related problems. He joined ALCA in 
1957. He is now employed in the Photographic Technological Section of NBS. 


Vicror Matret received his B.S. and M.S. degrees in chemistry in 1950 
and 1952 respectively from Xavier University in Cincinnati, Ohio. He was 
associated with the Tanners’ Council Research Laboratory from 1952 to 
1958 conducting research on the fatliquoring of leather and the sulfation of 
fish oils. In July of 1958 he accepted a position in the central research 
laboratory of the A. C. Lawrence Leather Company and was associated with 
this company for 13 months. He is now employed in the Leather Chemical 
Division of Rohm & Haas Company doing research and development work 
on leather finishes. 


WitiiaM T. Roppy, a graduate of the University of Cincinnati, has been 


associated with the Tanners’ Council Research Laboratory for over 25 years. 
Since joining ALCA in 1939 he has been an active member, serving on the 
Physical Testing Committee, the Preparatory and Posttanning Processes 
Committee, and the Council. His numerous contributions to /ALCA as 
well as other journals have added much to our knowledge of the structure of 


skin, beamhouse processes, tanning, and posttanning operations. Professor 
Roddy received the coveted Alsop Award at the 1957 ALCA Annual Meeting. 


In a dry climate tanning can be avoided, as raw hide and skin putrefy very slowly under 
such circumstances. A few ancient Egyptian raw-hide articles have been found intact 
such as a twelfth-dynasty rectangular container moulded into shape and a four-string 
harp of about 1250 B.C., the body of which is covered with raw-hide. 

Studies in Ancient Technology, Vol. V. KR. J. Forbes. Leiden: E. J. Brill, 1957. 


Flint awls and knives, and bone implements and needles were the earliest leather-working 
tools. Certain fine-eyed Magdalenian needles must have been used to sew leather with 
fine leather thongs or strands of sinews. Sinew-dressing has been classed as a textile art 
and the Laplanders still produce twisted threads from sinews as delicate as fine yarn. 
Neolithic finds confirm this hypothesis. Primitive weaving was possibly carried out with 
thongs of leather as well as with vegetable fibres. 

Studies in Ancient Technology, Vol. V. R. J. Forbes. Leiden: E. J. Brill, 1957. 
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EMPLOYMENT NOTICE 


LEATHER FINISH DEMONSTRATOR WANTED.—Well established 
manufacturer of leather finishes, also textile chemicals, has interesting open- 
ing for experienced leather finish demonstrator. Salary, commission and 
expenses. Plant located Northern New Jersey. Territory open. Replies 
held confidential. Box 381, c/o Secretary, American Leather Chemists 
Association, University of Cincinnati, Cincinnati 21, Ohio. 
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some Research on Wool. I. Structure and Chemistry of Wool. 
F. G. Lennox. Research, 12, 82-90 (1958); abst. in J. Soc. Dyers Colourists, 
73, 267 (1959) .—A review of the work done at the Melbourne laboratories 


of the Division of Protein Chemistry, C.S.I.R.O. C.h.D. 


Reaction between Collagen and Polyfunctional Epoxides. R. L. 
Sykes. Chem. and Industry, 1959, No. 23, 700-1.—Purified skin collagen 
and chemically modified collagens (O- and N-acetylated, deaminated, and 
esterified) were allowed to react with each of 5 epoxides at room temperature 
in buffer solutions (pH 3 to 12). The extent of cross-linking was measured 
by the increase in shrinkage temperature of the product. Only di- and tri- 
epoxides had any cross-linkage action on collagen; the effect was greater in 
alkaline solution, O- and N-aceylation had a large effect (but deamination 
and esterification only a minor one) in reducing the amount of cross-linkage. 
This fact suggests that the OH residues of hydroxyproline, serine, and threo- 
nine are involved in the reaction. C.L.D. 


Investigations on the Bark Tannin of Eucalyptus rostrata of Israel. 
EK. Karkauer, O. Elsner, and M. Lewin. Leder Kurier, 3, 23-31 (1959). 
Analyses of Eucalyptus rostrata bark by the American and by the French 
methods did not agree although they did agree for quebracho and other commer- 
cial materials. Analytical solutions containing 4 g. of tannin per |. could not 
he detanned completely; it was necessary to use solutions containing 2 g. per 
l. and to shake for 15 min. instead of 10. Results with French prechromed 
hide powder were identical with those with American hide powder only if 
the French powder was soaked overnight in 15 volumes of water, then squeezed 
to 71-74% moisture just before use. E. rostrata was introduced into Palestine 
from Australia about 70 years ago. Trees of average age (7-10 years) con- 
tained 12-16% tannin, and 5-6 year old trees about 9%. The entire bark, 
including the cork layer, was analyzed. Investigations in a temperature-con- 
trolled 2-1. flask showed that incre asing the temperature up to boiling (97°C.) 
increased the amount of extracted solids and tannin. More material was ex- 
tracted with soda, borax, or sulfite solutions than with water because of the 
higher pH. As concentration of the solvent increased up to 0.05N the amount 
of extracted material increased with borax and sulfite but was a maximum 
at 0.03N with soda. With sulfite there was a sharp increase in amount between 
0.03 and 0.04. Best results, in general, were found by extracting for 2 hr. 
at 80°C. with 0.05N sodium sulfite solution. Measurements of swelling and 
crushing strength indicate that clogging of extractors is possible. Swelling 
increased the volume of cubes over 75%. Cubes crushed at 160 kg/m? if dry. 
but if wet, not at 250 kg., the machine limit. The tannin was a mixture of 
tannins of the pyrogallol and catechol classes. Preliminary tanning tests on 
hide produced leather with a shrinkage temperature of 85°C. 1.D.C. 


Diamond Skin Disease, a Damage of Hog Skins. F. Stather and S. 
Walther. Das Leder, 10, 73-4 (1959).—Swine erysipelas, a bacterial disease. 
may take either of 2 forms. In septicemia, which usually is fatal, the blood 
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stream is filled with bacteria and toxins, and the whole skin is red. Skins 
from such diseased animals do not appear on the market. A milder form of the 
disease is characterized by fever, loss of appetite, and, on the skin, sharply 
defined, square rhombic, reddish spots with 10-30 mm. sides. Leucocytes 
form the sharp boundary wall around the spots. In many animals the epidermis 
dies over the necrotic layer, then the stratum germinativum of healthy skin 
pushes under the dead parts and lifts the necrotic tissue. On flayed, unscalded, 
salted skins the damage is seen as dark, reddish-brown, tetragonal or rhombic 
spots which are harder than surrounding healthy tissue. Skins from scalded 
animals, after hair is removed, have intensely red spots similar to those on 
skin of the living animal; these spots are not hard. After tanning, the grain 
layer of the spots is found to be entirely gone. The surface is rough because 
it is composed of the coarse fibers of the lower corium layers. Such leather 
cannot be used for most purposes. 1.D.C. 


Problems of Vegetable Tanning. H. Herfeld. Gerbereiwissenschaft und 
Praxis, 1958, May 15, 3—12.—A review of old and new methods of vegetable 
tanning and discussion of such factors as temperature, acidity and salt content 
of tan liquors, and use of dispersing agents. 1.D.C. 


Influence of Variations in Tanning Conditions on Water Affinity 
of Leather. H. Herfeld. Leder und Hautenmarkt, 1958, 224 and 240.—Takeup 


of water by leather consists of surface wetting, filling of pores, and hydrophilic 


absorption by fibers. Absorption can be decreased by use of a short, strong 
lime so the skin is not opened too much, by a relatively heavy tannage 
(especially with vegetable tannin) and swelling with acid, by drying the 
leather at a relatively high temperature, oiling with solid fats, and use of 
certain finishing materials. Absorption and permeability are increased by 
wetting and emulsifying agents, staking, etc. 1.D.C. 


Ten Years of Sole Leather Tanning. H. Herfeld. Gerbereiwissenschaft 
und Praxis, 1959, 3-16.—An address at the Vienna meeting of the Austrian 


Leather Technologists Assn. 1.D.C. 


Surface-active Agents in Chrome Leather Production. J. Strudwick. 
J. Soc. Leather Trades’ Chemists, 48, 146-59 (1959).—An explanation of sur- 
face activity is followed by a detailed description and classification of surface- 
active agents. Application of surface-active agents in soaking, liming, bating. 
and paraffin-degreasing of pickled stock is described. Paraffin-degreasing, 
aqueous-degreasing, and a method using reduced quantities of paraffin plus 
oleic acid with a nonionic agent were compared in a series of practical trials 
on haired sheepskins. The latter method gave an improved distribution of 
natural grease. Problems of mordanting glove leather and the uses of cationic 
and amphoteric agents to prevent loss of affinity for dyestuffs are discussed. 
Practical details are given of the use of surface agents in production of 
suede clothing and suede shoe leathers. J.M.C. 


The Efficient Drying of Heavy Leather. \. Shaw and W. Davies. J. 
Soc. Leather Trades’ Chemists, 48, 160-75 (1959).—The engineering aspects 
of leather-drying are discussed primarily from a practical point of view. The 
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efficiency of drying methods is compared in terms of the quantity of steam 
in lb. required to remove 1 lb. of moisture from leather. An indication of 
the monetary savings to be expected when controlled drying methods replace 
uncontrolled methods is given. Various types of drying are discussed. J.M.C. 


Research Work in the Leather Industry in France. Prof. Ch. Gastellu. 
J. Soc. Leather Trades’ Chemists, 43, 140-45 (1959).—A survey of the re- 
search in the leather industry in France dealing particularly with the Leather 
Industries Research Institute at Lyons. J.M.C. 


Mold-proofing of Leather: A Comparison of Methods for Evaluat- 
ing Mold Resistance. G. H. Green. J. Soc. Leather Trades’ Chemists, 43. 
212-20 (1959) .—A review is given of published methods of comparing fungi- 
cidal activities and of assessing the effectiveness of mold-proofing treatments. 
Experimentally, three test methods, differing in the method of innoculating 
the samples, were compared by using four fungicides. A new test method is 
proposed in which each sample is innoculated by pressing both surfaces gently 
against a piece of untreated molded leather. Samples are stored over 0.4% 
NaOH solution. Innoculation is repeated at intervals of 14 days in separate 
containers. The new test is said to evaluate both volatility as well as stability 


of leather fungicides. J.M.C. 


Hydroxyproline as a Measure of Hide Substance. J. H. Bowes. J. Soc. 
Leather Trades’ Chemists, 48, 203-11 (1959).—A modified Neuman & Logan 
method for the determination of hydroxyproline in skins and beamhouse liquors 
is described. The hydroxyproline contents of various collagen preparations 
and of skins at various stages during processing are reported. A critical step 
in the determination, destruction of excess peroxide, is accomplished by heat- 
ing at 40°C. for 15 min. Characteristic pink color is developed by heating at 
70°C, for 30 min. in the presence of 0.8N H.SO, as compared with 1.2N in 
original method. Recovery of bpdvenypoelion added to serum albumin fol- 
lowed by hydrolysis was 100 + 1%: Ca** interferes and is removed from 
hydrolyzates by adsorption to an ion exchange column. After surface washing 
and acetone-dehydrating, limed hides from several tanneries were sampled 
in the official position, and the hydroxyproline content was determined. Values 
ranged from 13.0 to 14.0% with an average of 13.5%. Hide substance in 
vegetable-tanned leathers calculated on the basis of hydroxyproline was 5 to 
10% lower than when calculated on nitrogen content. J.M.C. 


Aspects of Pigment Finish Formulations. W. O. Nutt. /. Soc. Leather 
Trades’ Chemists, 43, 197-203 (1959) .—To obtain equivalent film properties 
and performance from different colors a system of finish control is required 
which correlates pigment volume content, thickness of deposited films, and 
the solids content of the finish at time of application. The formulation of 
finishes of known volume content is described, and procedures for utilizing 
pigment volume content and other factors in the production control of leather 
finishing are discussed. The effect of altering the charge of dispersed particles 
in pigment finishes and methods for obtaining desired effects by charge control 


are considered. J.M.C. 
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Investigations on Shoe Climate and Foot Comfort. G. Gran. J. Soc. 
Leather Trades’ Chemists, 43, 182-96 (1959).—Semiquantitative estimation 
of the relative humidity (R. H.) inside shoes worn under normal conditions 
is obtained by placing between sock and shoe small pieces of upper leather 
conditioned to equilibrium with air of various R. H. and then determining 
the change in weight of the pieces. A loss of weight indicates an R. H. inside 
the shoe lower than that to which the piece was conditioned and vice versa. 
The R. H. inside shoes worn indoors was found to range from 65% to 95%. 
Of the moisture escaping from the immediate vicinity of the foot, 40% is 
removed by the pumping action of the foot and shoe during walking, 50% 
is absorbed by the shoe materials, and the remainder penetrates the upper 
leather. The absorbed moisture is held equally by insole and upper leather 


portions of the shoe. J.M.C. 


A Comparison of the Wear of Leather and Rubber Soles. G. Téth 
and G. Toth, Jr. Bér- és Cipétechnika, 8, No. 3, 77-81 (1958); Hung. Tech. 
tbstr., 11, 18 (1959).—A wearing machine of novel design has been con- 
structed with which the resistance to wear of both leather and rubber soles 
can be measured. The wearing force is measured by a dynamometer and the 
path of wear is also indicated. Since after frequent use the wearing surfaces 
soon become clogged with leather fibers, which at the same time reduces the 
volume of worn-off material, the wearing surface is constantly renewed in 
the new apparatus. The resistance to wear is characterized by the specific 
wearing work (the kg.-m. required of wearing off 1 cc. of material) which 
between certain limits does not depend on the load. The apparatus also 
measures the friction coefficient of pairs of materials. The friction coefficient 
of rubber soles is almost double that of leather soles. The specific resistance 
to wear of various rubber and leather goods is compared in a table proving 
that the finer the rubbing surface with which the determination is effected, 
the greater the specific wearing work. In analyzing the process of wear during 
walking the order of magnitude of the works done to overcome soil friction, 
air friction, soil compression etc. are estimated. Computations proved that 
with leather- and rubber-soled shoes of identical stiffness the difference be- 
tween the friction work done in walking and the specific friction works can 
be considered as minimum within a certain range depending on the manner 
of walking. The tests are being continued, 


Influence of Synthetic and Vegetable Tannins on the Tear Strength 
of Hide. G. Toth and J. Ribli. Das Leder, 10, 106-9 (1959).—It is well 
known that the strength of dry, untanned animal hide is greater than that 
of leather made from it, but Michailov (The Chemistry of Tanning Materials 
and Processes, Moscow) has found that the strength of individual fibers is 
increased by tanning. In leather the fiber bundles are not all loaded simul- 
taneously. To determine if the strength of individual fibers could be imparted 
to leather, pieces were cut from an unhaired hide in the wet condition so 
all pieces would have the same number of fiber bundles, and were broken 
wet to avoid the change in lattice caused by drying. Sections of a croupon, 
completely delimed with (NH,).SO,, were each cut into 24 long narrow rec- 
tangles and numbered. The odd-numbered pieces were tested wet, untanned. 
Half of the even-numbered pieces were tanned in a 6°Bé solution of a syntan 
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for 2 weeks then tested wet directly from the tan liquor. The other half were 
tanned with syntan as above, then left for 4 weeks in an 8°Bé (sulfonated? ) 
quebracho solution. Tannages were made with 16 different syntans, an auxili- 
ary and a resin tannin, and 5 pure vegetable tannins. Some dried specimens 
were also tested; wet leather was about 30° stronger than the dry leather. 
The average wet tear strengths of the leathers, compared to the untanned skin, 
are shown in the following table: 


Tanned with Continued Tear 


Exchange syntan 
Vegetable tannin 
Exchange and vegetable tannin 


Not tanned 


\uxiliary syntans did not increase strength. Exchange syntans were better 
the more they increased the strength of the hide during tanning. Pretanning 
with syntan resulted in more uniform deposition of vegetable tannin and there- 
fore in stronger leather. The continued tear method gave low results. In this 
test the specimen is split to form 2 tongues, but without a punched hole at 
the end of the split. The tongues form small arcs near their junction where 
rupture is occurring; the arcs increase the lever arms and therefore decrease 
tearing load. Tanning stiffens the leather fibers and increases the arcs. 


LEC. 


The Purpose and Results of an Investigation of Factory Power 
Economy Based on an Example from the Leather Industry. H. Schaefer. 
Das Leder, 10, 80-82 (1959).—By remodeling an older drier to increase dry- 
ing temperature from below 40°C. to just below 50°C. and to lower relative 
humidity from about 40° to 30¢¢, the time in the drier was reduced from 
195 to 135 min., and the steam requirement was reduced from 2.56 kg. to 
1.76 kg. per kg. of water removed. Leather quality was not lowered. In a 
test with fresh air at 13.5°C. and 83% relative humidity and vented air at 
144.5°C, and 349% R.H., the fresh air brought in 41% and the leather 56% 
of the moisture that was vented. A heat balance showed that the air brought 
in 33% and steam 59.5%, and that the vented air removed 97.597 of the 
heat. The leather brought in and also removed about 1.5% of the heat. 

LB.C. 


White Glove Leather. F. Elsinger. Leder Kurier, 2, 51-59 (1958). 
\ review of the tanning materials and methods used for tanning white glove 


leather. L.D.C. 
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One- and Two-Step Collagen-Gelatin Transformation in Alkaline 
and Acid Media. A. Kiintzel and E. Heidemann. Das Leder, 10, 49-57 
(1959) .—A one-step acid process for converting pigskins to gelatin has been 
patented and is in use in the U.S.A. An investigation was made to determine 
if the usual two-step lime process could be converted to a one-step process 
and also if a two-step acid process would be advantageous. The first step of the 
alkali method is a topochemical hydrolysis in which peptide chains are broken 
into shorter fragments without loss of skin structure; there is, however, some solu- 
tion hydrolysis ‘and loss of protein. The second step is a thermal denaturation or 
gelatinization. Thermal denaturation of unlimed skin causes contraction of the fi- 
bers, an increase in specific gravity, and a breaking of hydrogen bonds by melt- 
ing, not by hydrolysis. The skin structure as a whole is changed irreversibly, al- 
though the form of single fibers can be restored by strete ching. A two-step acid 
method was attempted with sulfuric acid (H.SO,) because it is divalent like 
lime. Flesh splits were treated with 10 times their weight of acid-salt solution 
at 15° and at 25°C., using 5, 10, 15, and 20% H.SO, and 0, 5, and 10% salt. 
Time of treatment was adjusted to give optimum ripening as determined from 
preliminary tests and varied from 20 to 180 days. Cooking was done at 
60°C. for 3 hr. in 300 ml. of water. The resulting gelatin was dried and 
weighed. Digestion time with acid was not shorter than with lime, and loss of 
protein was greater. The loss was 4.5% with 5% H.SO, and 10% salt in a 
180-day digestion at 25°C. After digestion for 100 days with 10% H.SO, the 
loss of hide substance was 10.2% with 10°7 salt. 15.1% with 5% salt, and 
23.2% with no salt. The loss in a comparable 96-day digestion with lime was 
9 The acid gelatin was clear but had a yellow-brown coloration caused 
by action of the acid on carbohydrate. The gel strength was high in relation 
to viscosity. The gelatin was of lower quality if acid strength was higher than 
5%. Digestion with hydrochloric acid (HCl) was also investigated, varying 
time (0-26 days), temperature (10°-40°), concentration of acid (0.5-5.0%), 
and concentration of salt (0-20%). Optimum yield was found with 2.5% 
HCI and 5% salt at 35°C., but HCl was not as good as H.SO,. The optimum 
pH for the one-step acid process was found to be 1.5-1.95. This process, which 
is used on pigskins, will also yield gelatin from fresh cattlehides. Substituting 

NaOH for HCl in this process did not yield gelatin. In general the results 
show that acid is not as suitable for the two-step process as alkali, especially 
lime. Acid causes greater loss of material without shortening the time for 
topochemical hydrolysis. Acids are more suitable for the one-step process be- 
cause HCl lowers shrinkage temperature of collagen through a strong swelling 
effect and also favors swelling at higher temperatures which makes solution 
of the collagen easier. Acid concentration can be kept low enough so that de- 
composition of the gelatin in solution can be ignored. Alkali, in the higher 
temperature range, causes much less swelling than acid, and the gelatinization 
temperature is not lowered appreciably. 1.D.C. 


Increasing the Water Resistance of Leather (Upper) by Use : 
Aluminum Soaps. 0. Rodziewicz and J. Kraft. Leder Kurier, "2, 230-5 
(1958).—Water resistance of leather is obtained by (1) depositing tannin or 
filling material between the fibers, (2) retaining the ability of the fibers to 
swell in water, and (3) treating the leather chemically or physically to increase 
its density. { pper leather owes its small water absorption to the presence of 
about 206% of fat and to other hydrophobic substances, one of which may 
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be a metal soap. The best soaps, on the basis of plasticity and resistance to 
aging, were aluminum oleate and ricinoleate. Deposition of metal soaps in the 
leather from emulsions or organic solvents was not very satisfactory. The 
best leather was made by retanning a vegetable-tanned leather with an alumi- 
num or chromium salt, then treating with the sodium salt of a fatty acid to 
form the aluminum soap in situ. The process, however, is not simple and re- 
quires various adjustments. Special consideration must be given to choice of 
metal salt, presence of neutral salts in the tan liquors, and the neutralization 
process. Best results were obtained by retanning with a basic aluminum salt 
in a short float, washing, wringing, then oiling “dry” with a mixture of fat 
and sodium ricinoleate. Analysis showed that the extracted “fat” contained 
15-20% of the total Al,O,. After extraction with petroleum ether, the leather 
contained about 20% of bound fat. In general, aluminum retannage results in 
an increase in shrinkage temperature and in a binding of aluminum to hide 
protein through the combined vegetable tannin. Water resistance of leather is 
increased by the mixture of fat and aluminum soap which increases density and 
makes the leather more hydrophobic. At the same time the sodium soaps do 
not destroy the ability of the hide fibers to swell in water. 1.D.C. 


Studies of the Reactive Groups of Collagen. If. Methylation and 
Guanidination. K. Thomas Joseph and S. M. Bose. Bull. Central Leather Re- 
search Inst., Madras, 5, 388-411 (1959).—Collagen was methylated by 


‘ 


different methods, and the products were analyzed for methoxyl and free 


amino groups. 


Methylating agent Millimols per g. collagen 
Methoxyl Free NH, 


Diazomethane in acid 85% ethanol 0.50 0.27 
Trimethyl phosphate (10 treatments) 0.74 0.05 
Dimethyl sulfate (10 treatments) 0.71 0.04 
Methanol-HC] 0.82 0.30 
Methyl iodide (14 days) 0.21 0.30 
Methanol and thionyl chloride 0.78 0.36 
Methanol and ethyl chloroformate: 

treated 3 days 0.84 0.43 

treated 5 days 0.86 0.54 
No treatment 0.05 0.37 


The last two processes are preferred, because of completeness of methylation 
of carboxyl groups and absence of action on amino groups. The increase in 
free amino groups brought about by methanol and ethyl chloroformate is shown 
to be caused by an N- O-ac yl shift at serine and threonine linkages to give cor- 
responding O-peptidyl esters with free amino groups, as previously found by 
Elliott (Biochem. J., 50, 542 [1952]) for silk fibroin. This reaction is largely 
reversed by treating the methylated protein for 5 hr. with borate buffer at 
pH 9. Free amino groups were determined by the DNP procedure with the 
following results: 
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Collagen methylated 

with methanol and Same, treated with 

ethyl chloroformate borate buffer at 
for 5 days pH 9 for 5 hr 


Substance 


millimols per g. collagen 
Free amino groups 0.54 0.40 
DNP aspartic acid 0.014 0.013 
DNP serine 0.052 0.012 
DNP threonine 0.048 0.008 
DNP alanine trace 0.007 
DNP glycine 0.013 0.014 


Guanidination of s-amino groups was done with O-methyl isourea neutral sul- 
fate as described by Roche et al. (Bull. Soc. Chim. Biol., 36, 85 [1954]). 
J 9 
Completeness of guanidination was calculated from the decrease in free amino 
5 
groups and increase in arginine in the hydrolyzed protein. Both determinations 
showed that guanidination was about 65% complete. H.B.M 


Manufacture of Kattai and Bunwar Leathers. T. S. Krishnan, K. Raja- 
bathar, and K. T. Sarkar. Bull. Central Leather Research Inst., Madras, 5, 
412-21 (1959).—These are vegetable-tanned, buffed leathers, made on calf 


or light hides respectively. Procedures are given for manufacturing these types 


of leather from raw stock and from E.I. tanned stock. H.B.M. 


Investigations on Fire and Explosion Hazards and Safety Precau- 
tions for Automatic Leather S Spraying and Drying Equipment. G. Schén 
and C. H. Degener. Das Leder, 10, 58-65 (1959).—Four types of combined 
spray coloring and drying machines are described. The solvent composition, 
ignition temperature, and explosion limits are given for several dye prepara- 
tions. Air velocities in the machines were measured with an anemometer, and 
vapor concentrations were determined both with an interferometer and by 
chronometric analysis. In the latter method the mixture for analysis is pulled 
through a tube containing a granular indicator specific for the given vapor. 
Data for certain operating conditions are shown in curves. Exhaust or ventilator 
fans must keep & (where & is the ratio of vapor concentration in the air mix- 
ture to lower explosion limit) below 0.5 even when maximum amounts of 
spray solution are being used. The exhaust vents should be located so they 
are not affected by wind. Air veloc ity in all parts of the spray section should 
be the same. The spray pistol and the exhaust fan should be connected so 
that the pistol cannot be used unless the fan is in operation, and the fan should 
run for 30 min. after the pistol is shut off. The volumes of the spraying and 
drying sections should be as small as possible, and all openings should be small. 
The trough for collecting the dye solution should have “enough slope for 
good drainage. The heater should be over the spray section so dust will not 
deposit on it and ignite. All parts should be cleaned regularly to prevent 
accumulation of dye residues. Electrical fixtures should compl; with specifi- 
cations for explosion-proof equipment. All other sources of ignition should 
be avoided. The distance between the spraying and drying sections should 
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be not more than 20 cm. to avoid entrance of vapors into the workroom. The 
workroom should be aerated to have a slight excess pressure. There should be 
an outside cutoff for the entire plant except ventilators. The minimum capacity 
of the exhaust fan, Q,, in m*/min.. to avoid entrance of vapor into the work- 
room, can be calculated from the equation: Q, = F v 60 z, where F is the area 
of all openings in m*, v is the air velocity in m/sec. (it should be at least 2), 
and z is a safety factor (for example 1.2). The minimum fan capacity to pre- 
vent accumulation of a dangerous amount of explosive mixture in either the 
spray or drying section is given by the following equation: Q. = Gyax 
(273 + t) /k, U 293, where Gyax, in g/min., is the maximum amount of solvent 
evaporated per min., ¢ is the maximum air temperature, U is the lower explo- 
tive limit in g/m*, and k, is the safety factor by which the exhaust air vapor 
concentration is below U. k, should never be above 0.5. 1.D.C. 


Raw Hide and Raw Hide Preservation, Richard Wiirtenberger. Leder 
Kurier, 3, 67-69 (1959).—Present curing methods are reviewed briefly. An 
increase in leather yields can be obtained by the Oraskin salting process 
which fixes in the hide the unstructured proteins such as procollagen and 
protocollagen, proteins made soluble by enzymes, etc. In one test, leather 
yield was 107.4% from hides cured by the Oraskin process, or 112.8 if the 
hides were pretreated with calcium chloride before the Oraskin salting, as 
compared with 100% yield for leather from hides cured by the normal 
naphthalene-soda salting process. LEC. 


Sole Leather Tanning in Warm Wattle Extract Liquors of Constant 
Concentration, S. G. Shuttleworth. Das Leder, 10, 97-101 (1959).—A closed 
tanning system has been developed using circulating liquors of uniformly 
high concentration at 35°C. This process has solved the problem of tanning 
the offal pieces. Maintaining strength of the strong liquors is made possible 
by addition of extract and by regular withdrawal of a portion for use in 
coloring (rocker) liquors. Accumulation of salts, sugars, slime, and sludge in 
the liquors is prevented by the use of two 20° Bk. coloring liquors and discard- 
ing them after the second use. Semitechnical tests were made on lots of 60. 
23 x 33 cm. pieces of hide in iron tanks lined with Fiberglas and polyester, 
and with temperature control to 0.1°C. Scales were mounted above the vat 
so weight gains could be followed accurately. Tannin penetrated the pieces 
from an 80-lb. hide in 6 days at 20°, in 4 days at 30°, and in 3 days at 35°C. 
\ 60-lb. hide was penetrated one day earlier. Weight gain was greater at 35° 
than at 20° and was a maximum in about 3 days. Average weight yields of 
the pieces were 204.7% (dry-leather weight as % of unhaired-hide weight) 
at 20°, 215.6% at 30°, and 226.66 at 35°C. The higher temperature was 
without influence on color and grain but was significant for firmness and 
elasticity. Tanning time could be further decreased from 11 days to 6 days 
by raising the temperature of the lime and bate liquors to 35°C., and at the 
same time leather yield and quality were improved. The Lira (Leather In- 
dustries Research Inst.) process is outlined. In brief, this method is as follows: 
Wash wet-salted hides with 35° water in a clean drum, remove hair with 1.5% 
Na.S in a minimum volume of water, wash out pulped hair after 1 hr. lime 
with 3% lime and 100% water, turning the drum 5 min. each hr.: on the 
second day, flesh and set out, hang in a lime liquor containing 0.50 NaOH 
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for 6 hr., rinse, tie on sticks and hang in a pickle containing 2.59% calgon, 
9% NaCl, and 1.5% H.SO,; on the third day, hang in the weak, once-used 
liquor for 5 hr., in the fresh coloring liquor for 5 hr., then for 3 days in the 
closed system with 100° Bk. liquor. The above process is to be conducted at 
35°; at ordinary temperature the times must be doubled. For firmer leather 
the time in the system should be increased from 3 days to 6 days. All tan 
liquors should contain 0.5% calgon to fix the pH value. The second-day lime 
liquor should be strengthened daily with 0.50 NaOH and renewed weekly. 
To the deliming pickle there must be added daily enough salt to restore the 
original Barkometer strength, 1.25% calgon, and acid to bring the pH to 2.5. 
Less calgon is used in this process than in the usual drum rapid tannages, and 
there is no expense for deliming acid. Calgon counteracts the gray shade of 
the leather caused by iron. 1.D.C. 


Study of Fatty Resinoid Exudations on Fatliquored Leather. Dr. Ch. 
Gastellu and I. Jullien. Bulletin de [ Association Francaise des Chimistes des 
Industries du Cuir, 21, 26-31 (1959).—Dr. Gastellu makes a distinction be- 
tween white and resinoid exudations. The former do not alter the leather, but 
the latter detract from its appearance. The latter appear in the form of fine 
droplets which become larger and larger at the surface of the leather. If 
this phenomenon occurs when the leather is in piles. the leather sticks to- 
gether, and it is impossible to separate it without damage. Experiments on 
fatliquoring were made on chrome-vegetable leather which is more subject 
to resinoid exudation than vegetable-tanned leather. The influences of oil 
acidity, leather acidity, antiseptics, and mineral oil were studied successively. 
The first three factors did not have any influence on the formation of 
exudations, which in all cases developed with the same rapidity and in about 
the same quantity. On the other hand, all leathers in which the fatliquoring 
contained mineral oil remained free of resinoid exudations. R.H. 


Study of the Tanning of Shoulders fer Vegetable Chrome Insoles. 
Dr. Ch. Gastellu and I. Jullien. Bulletin de [ Association Francaise des Chimistes 
des Industries du Cuir, 21, 11-15 (1959).—The object of this work is to study 
the influence of the chromic oxide content and of vegetable tanning on the pro- 
perties of vegetable chrome insoles. A series of experiments were made on 
shoulders from cows, the experiments being divided into three groups. In each 
of these groups three retannages were applied with 20, 30, and 40% extract of 
chestnut at pH 5. The results of chemical analysis and physical tests were as fol- 
lows: (1) All the leathers retanned with a 20° extract were not completely 
penetrated by the tannin. (2) All the leather tanned with only 1.0% chromic ox- 
ide seemed more or less flat, even in the case of 40% extract retannage. (3) The 
leathers tanned with 1.5 and 2.0% chromic oxide and retanned with 20% extract 
were flat, and their currying presented some difficulty. (4) The other leathers, 
that is, those which have received a chromic oxide tannage of 1.59 and 2.0%. 
and a 30.0% and 40.0% extract retannage were satisfactory. (5) The content of 
soluble mineral matter is about 2.0% and consists of sodium sulfite and bisul- 
fite or similar ammoniacal salts. (6) The soluble chrome content can be 
reduced to small amounts by washing the leather after tannage. R.H. 
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Lignin Sulfonate-Phenol-Formaldehyde Tanning Extract and Pro- 
cess of Making Same. U. S. Pat. 2.891.020. J. L. Barren, Port Allegany, 
Pa., assignor of one-third to Emporium Trust Company, Emporium, Pa., and 
one-third to Horace E. Allen, Longmeadow, Mass., both as trustees. Appl. 
January 24, 1957.—1. In a process for making a tanning extract, preparing 
a first reaction mass containing from about 7° to about 21% by weight of 
lignin sulfonate solids and a phenol-formaldehyde mixture consisting of from 
about 40 parts to about 44 parts of phenol, and from about 6 parts to about 
8.5 parts of formaldehyde, all in an aqueous medium, said lignin sulfonate 
solids and said phenol-formaldehyde mixture comprising from 40% to 75% 
of the total weight of said mass, reacting this mass at a temperature of from 
about 165°F. to about 175°F. under conditions of violent agitation, preparing 
a second reaction mass comprising an aqueous solution consisting of from 
about 30% to about 66% water and from about 30% to about 56% of un- 
reacted lignin sulfonate solids, adding from about 4% to about 16% of the 
product of said first reaction mass, and reacting said second reaction under 
conditions of agitation and at temperatures of from about 165°F. to about 


75°F. 


Powdering of Natural Waxes. U. S. Pat. 2,878,270. C. J. Ish, Colum- 
bus, Ohio, assignor by mesne assignments, to Pennsalt Chemicals Corporation, 
a corporation of Pennsylvania. Appl. December 30, 1955.—1. The method of 


powdering natural waxes comprising treating the wax to the action of an- 
hydrous hydrogen fluoride and removing the anhydrous hydrogen fluoride 
therefrom at a temperature below the melting point of the wax to yield a 
powdered friable wax, said natural wax selected from the group consisting 
of animal waxes, vegetable waxes, and ester mineral waxes. Suitable for use 
in leather dressings, polishes, sizings, or adhesives. 


Coated Leather. Brit Pat. 811,502. Imperial Chemical Industries Ltd. 
Appl. June 22, 1956.—Leather is coated with a pigmented water-based finish 
containing dispersed therein poly-8-ethoxyethyl methacrylate and dimethyl 
phthalate, which is then dried to leave a nontacky finish which may be plated 
or embossed. Specification 769,694, [Group IV (a) ], is referred to. 


Process for Preparing Vinyl Tin Compounds. U. S. Pat. 2.873.287. H. 
E. Ramsden, Scotch Plains, N. J., assignor to Metal & Thermit Corporation, 
New York, N. Y., a corporation of New Jersey. Appl. May, 9, 1956.—1. In a 
process for the preparation of a vinylic tin compound which comprises react- 
ing a vinylic magnesium chloride compound with a tin compound having a 
tin atom bonded to at least one halogen atom, the step which comprises carry- 
ing out the reaction in the presence of at least one mole of a cyclic ether for 
every mole of vinylic magnesium chloride used, said cyclic ether being selected 
from the class consisting of tetrahydrofurans, tetrahydropyrans, dihydropyrans, 
and N-methylmorpholines, with the further restriction that said cyclic ethers 
contain not more than one double bond in the ring and that at least one car- 
bon atom adjacent the oxygen atom in said cyclic ether is free of any sub- 
stituents other than hydrogen. Compound useful as a preservative for leather. 
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Process for the Preparation of Vinyl Tin Compounds. U. S. Pat. 
2,873,288. S. D. Rosenberg, North Plainfield, and A. J. Gibbons, Jr., East 
Brunswick Township, Middlesex County, N. J., assignors to Metal & Thermit 
Corporation, Rahway, N. J., a corporation of New Jersey. Appl. September 
18, 1956.—1. The procese of preparing monovinyltin trihalides, divinyltin 
dihalides, and trivinyltin monohalides by a disproportionation reaction com- 
prising mixing stoichiometric amounts of a halide selected from the class 
consisting of tin tetrahalide, divinyltin dihalide and vinyltin trihalide, with 
a vinyltin compound selected from the class consisting of tetravinyltin, divinyl- 
tin dihalide, and trivinytin monohalide, said halide being selected from the 
class consisting of chlorides and bromides to yield the stoichiometrically de- 
termined vinyltin halide, wherein when said halide is a vinyl trihalide, said 
vinyltin compound is selected from the class consisting of tetravinyltin and 
trivinyltin monohalide, and wherein when said halide is a divinyltin dihalide, 
said vinyltin compound is tetravinyltin. Product useful as a preservative for 
leather. 


Dyeing of Leather. U. S. Pat. 2,893.81]. J. S. Kirk, East Greenbush, 
N. Y., assignor to General Aniline & Film Corporation, New York, N. Y., a 
corporation of Delaware. Appl. December 30, 1955.—1. In a process for dye- 
ing leather which has been tanned with a member of the group consisting 
of vegetable tanning agents and aqueous solutions of formaldehyde and a 
polyhydric phenol of the group consisting of resorcinol and pyrogallol. the im- 


provement comprising dyeing such leather with a direct dyestuff from an 
aqueous dyebath at a pH of about 5% to 7 containing about 0.1 to 5% 
based on the weight of the leather, of a water-soluble non-ionic surface-active 
agent having the formula R—-NH—(CH.CH.O),H, wherein R is a straight 
chain aliphatic hydrocarbon radical of from 16 to 18 carbon atoms and n has 
a value of about 12 to 18. 


Simultaneous Filling and Tanning with Resin Dispersions. Brit. Pat. 

811,694. Imperial Chemical Industries Ltd. Appl. April 16, 1958.—Hides and 
dade are simultaneously filled and tanned with an aqueous dispersion of a 

water-insoluble solid copolymer of an ester of methacrylic acid with a poly- 
merizable aldehyde or a derivative from which the parent aldehyde is recover- 
able by hydrolysis. The pH is preferably 7.5-8.5 during the penetration of the 
hide or skin followed after complete penetration by adjusting the pH to below 
4. or above 9. Specified esters of methacrylic acid are ethyl, propyl and prefer- 
ably methyl. Specified aldehydes are crotonaldehyde, acrolein, methacrolein 
and the acetal and acetate derivatives thereof. The copolymer may optionally 
contain minor amounts of acrylic or methacrylic acid, amide or nitrile. The 
proportion by weight of aldehyde or derivative in the copolymer may be up 
to 20 per cent and preferably 2-10 per cent. Tanning may be completed by 
chrome tanning. 


Coating Leather with Polyamides. Brit. Pat. 811,696. Badische Anilin- 
& Soda-Fabrik A.G. Appl. May 15, 1957.—A process for finishing leather with 
a polyamide coating consists in using a polyamide which has been prepared 
from (1) 15 to 85 parts by weight with reference to the entire polyamide-form- 
ing initial material of diamine normally used in polyamide formation and 
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the equimolar amount of a dicarboxylic acid of which the carboxylic groups 
are connected by a chain of 6-12 carbon atoms, the said chain containing a 
lateral branch of 7-10 carbon atoms; and (2) 85 to 15 parts by weight of 
compounds usually used for forming polyamides. The coating may be applied 
in solution in an alcohol preferably with from 1-4 carbon atoms to unbottomed 
leather or to a bottoming of pigmented polymer or collodion coating layers 
or polyamide coating layers which may be pigmented with collodion coating 
colours, the solution being compatible with the usual diluents and varnish 
solvents. The polyamide solutions are compatible with nitrocellulose solutions 
and collodion pigment finishes. Specified acids in (1) are l-nonyl-octane dicar- 
boxylic acid-(1:8) and 1-octyl-nonane dicarboxylic acid-(1:9). Specified amines 
are 4:4'-diaminodicyclohexyl, 4:4'-diaminodicyclohexylmethane, which are pre- 
ferred in (1) and ethylene diamine, tetramethylene diamine, octamethylene 
diamine, decamethylene diamine, hexamethylene diamine, |-aminopropanol-(3) 
and metaphenylene diamine. Specified acids in (2) are adipic, sebacic, suberic, 
decamethylene dicarboxylic and heptamethylene dicarboxylic acids, and their 
derivatives capable of polyamide formation. The diamines and dicarboxylic 
acids may be added as a salt formed by interaction or by themselves. Lactams 
such as caprolactam, oenanthlactam and caprylic lactam may be present in (2). 





JACQUES WOLF LEATHER ADDITIVES 
GIVE YOU LEATHER THAT’S 
OUT OF THIS WORLD! 


(Samples and information upon request) 


JACQUES WOLF sn 


PASSAIC, N.J. 


A SUBSIDIARY OF NOPCO CHEMICAL COMPANY 


Clifton, N.J. © Carlstadt, N.J. ¢ Los Angeles, Calif. 


TAKE US 
TO YOUR 
LEATHER! 


SYNEKTAN 0-230° 


For tanning alone or combined 
with vegetable extract or chrome. 
Excellent for rapid tannages, 
bleaches, or as a retan on chrome 
stock (alone or combined with 
vegetable extract). 


MONOTAN Q°® 


Auxiliary compound for dyeing 
gives better color value, stronger 
leather. Good bleaching qualities. 
As a retan for chrome stock, gives 
greater tensile strength . . . smooth 
grained leather. 


TANASOL NCO* 

Acid syntan for use with extracts 
in tanning and retanning of chrome 
stock. 

FAT LIQUOR 0-270 

Synthetic oil of about 78% activ- 
ity. Stable to electrolytes and pH 
conditions. Excellent for its light 
resistance and lubricating effects. 
TANASOL PW® 


Neutral syntan for bleaching and 
retanning chrome stock. Good in 
dyebath for leveling colors. 


BATES 
EMULSIFIERS 
DETERGENTS 
OILS 





“Whe Keader 
Comes iret 


LEATHER and SHOES believes 
in the “Golden Rule” of journalism 
--serves its readers first. It has no 
“sacred cows’ nor prejudices. 


Because of this, it is first choice of 
the industry's key executives. L&S 
is the most widely read and quoted 
paper in its field, and leads in paid 
(audited) circulation, subscription and 
advertising receipts. 


Readers and advertisers benefit most 
by this policy. That’s why its sub- 
scription list and advertising indexes 
read like the Who's Who of the in- 
dustry. 


LEATHER and SHOES 


THE MAGAZINE FOR EXECUTIVES 


300 West Adams Street 
CHICAGO 6, ILLINOIS 
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\NOJHING TO HIDE 


when you use ONE-BATH 


It’s true! . . . chrome tanning becomes almost child’s play— 
the easiest step in your hide-treating process when you use 
Mutual® Koreon® one-bath chrome tan. Simply dissolve 
KoREON in water. Or, if you prefer, add it directly to the tan- 
ning drum in its dry form. Either way, you'll find KorEon 
is instantly soluble and easy to use. 


KOREON is constant in composition and unvarying in purity. 
It is available in two basicities—KorEON M at 33%-35% and 
KorEON X at 50%-52%. 


For additional information, send for literature or ask to have 
a representative call for an appointment. Technical service 
based on Mutual’s years of experience with tanners is avail- 
able to you. 


If you prefer to prepare your own one-bath chrome tan, we 
can provide the technical aid and the principal raw material 
—Mutual Sodium Bichromate. 


OTHER PRODUCTS FOR TANNERS: 


Solvay® Ammonium Bicarbonate * Solvay Cleansing Soda X and XX 
Solvay Snowflake® Crystals * Mutual Potassium Bichromate 


Ts) 


hemical SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 


MUTUAL chromium chemicals are available through dealers and 
SOLVAY branch offices located in major centers from coast to coast. 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL CORPORATION 
61 Broadway, New York 6, N. Y. 


(0 Please send booklet, “KorEoNn—One-Bath Chrome Tan for 
Leather.” 


( Please have representative phone for an appointment. 


Name 
Position 
Company 
Phone 
Address 
City 


—— FF 





Using Salt Efficiently 


by INTERNATIONAL SALT COMPANY, INC. 


Unloading and Storing Bulk Salt in 
One Operation... by Hydraulic Handling 


Many companies faced with the 
need to unload and store large 
shipments of bulk salt have in- 
stalled Hydraulic Handling  sys- 
tems. In these systems, salt de- 
livered by car, truck or barge is 
dumped into a pit and mixed with 
saturated brine. The slurry is then 
pumped into a_ wet salt-storage 
tank. Overflow carrier brine re- 
turns to the pit to carry more 
salt into storage. The operation, 
besides being continuous, also of- 


fers these important benefits: 


Hydraulic Handling can move salt 
any distance. Because the neces- 
sary piping is flexible and can 
be installed anywhere, there’s no 
need to move existing equipment 


or disrupt important operations. 


PUMPING RATE GALLONS OF SLURRY PER MINUTE. 


Hydraulic Handling is  dustless, 


safe, and more economical than 


many mechanical handling systems. TONS OF SOLID SALT CONVEYED PER HOUR 


One man can operate it. Mainten- 
ance is negligible. And, to handle 


larger salt shipments as production increases, th that go to make an efficient, trouble-free Hydraulic 


system can be expanded at nominal expense. Handling system. 


While any Hydraulic Handling installation pro- To get this expert professional help — as well as 
vides these benefits in some degree, only sound information on any problem concerning salt or 


engineering can assure 100% efficiency and econ- brine — contact your nearest International Salt 
omy. That’s where International Salt Company Company sales office. 

can help. One of our experienced sales engineers 

can supply detailed data on functional pit designs, INTERNATIONAL SALT CO., INC. 
correct pump types and capacities, and durable SCRANTON, PA. 

pipelines and valves. SALES OFFICES 

He can also furnish information on minimum clog- Boston Cincinnati New York 
ging and settling velocities . . . liquid-level con- Buffalo Cleveland Philadelphia 


: ; uy Charlotte Detroit Pittsburgh 
trols for slurrying pits . . . dilution valves for Chicago Newark % Sante 


proper slurry make-up . . . and many other factors New Orleans 


a eS ee Ce or ) TE R a, G SALT 


UU LS ee 





Zone 





ae | City 


State 


e 


_ points 
to 
remember... 


about CALCOFAST" GRAY G 


x Calcofast Gray G produces clean, 


Penetrates uniformly, penetrates 
level, green-toned gray shades 


suede leathers sufficiently for top 
buffing 


and vegetable tannages...calf, kid 
and goat skins...pocketbook, 


glove and shoe upper leathers Combines readily with acid and 
direct dyes and has proved a good 


Offers good light fastness toning color 


Works beautifully on both chrome 
Resists bleeding into fat liquors 





For full information on Calcofast Gray G and other popular dyes in the Calco® line, 
just contact your Dyes Department representative. Do it today! 


t 1 i 
* trademark Note: The color of the glove approximates 


American Cyanamid Company + Dyes Department - Bound Brook, N. J. 
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ATLAS 1873 
for softie leather 


TANNERY 
“HOUSEHOLD NAMES" 


Every industry has its famous names. In tanning, 
Atlas, and the products it has developed through 
the years, all are “household names”—respected 
because they represent the finest of their kind and 
for their purposes. 


How many of those names do you recognize as “old 
friends?" How many of the new ones are you familiar 


with? 


Atlas, keeping apace of, anu frequently leading the 
way to, new progress in tanning, brings you the 
products best suited to your needs. 


It is a fact that when tanners 
change to Atlas Fatliquors, few 


ever change again. 


REFINERY, INC. 


142 LOCKWOOD STREET 
NEWARK 5, N. J. 





WHITES? 


For the best in ALL 3 
Neutralize YOUR leathers 


wr SOLVAY AMMONIUM BICARBONATE 


For high neutralizing action 
combined with low pH, your chrome- 
tanned leathers need SoLtvay Am- 
monium Bicarbonate. You get more 
uniform dyeing when you neutralize 
with this deep-penetrating, 7.8 pH 
neutralizer—as well as superior tex- 
ture and grain. Try it in the economy 
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100-Ib. vapor barrier bag . . . use it in 
thrifty 112% solution. 


OTHER PRODUCTS FOR TANNERS 


Solvay® Cleansing Soda X » Mutual® Koreon M and 
X + Solvay Cleansing Soda XX »* Mutual Sodium 
Bichromate * Solvay Snowflake® Crystals » Mutual 
Potassium Bichromate 


SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 


Branch Sales Offices: Boston * Charlotte « Chicago * Cincinnati ¢ Cleveland ¢ Detroit 
Houston ¢ New Orleans * New York ¢ Philadelphia « Pittsburgh ¢ St. Louis ¢ Syracuse 





“SUPREMO” 


BRAND 


ordinary in solid or seco crushed 


“LUNA” 


BRAND 


cold water soluble in solid or seco crushed 


The Only American Manufac- Liquid and powdered Quebracho 
turer of Quebracho Extracts in extract and blends to customer 
South America. Factories at specifications in bags, barrels, 
Puerto Pinasco, Paraguay, and tank cars or tank trucks from 
Staten Island, N. ¥. Arlington, Staten Island, N. Y. 


Internati 
ational Pr 
oducts Cor 
oe . ord 
625 Madison Avenue, New York 22 niet hon 
Telephone: Plaza 1-4770 9 & 4 
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COMET HOWES LEATHER CO. INC. 
CHEMICAL Co., INC. SOLE LEATHER 


& 
Plastic & Pigment Finishes 
Topcoat, Plating & Glazing Lacquers SIDE LEATHER 
Vinyl Finishes for all types of Leather ° 


Aniline Lacquers & Thinners Tanners Cut Sole Division 


Lacguer Emulsions . 
Stable “Jrouble-free Water-tight 
Sis Shiacienca Mili CUT SOLES 


Bigelow 3-1433-4 BOSTON, MASS. 


410 ADAMS ST.. NEWARK. N. J ST. LOUIS, MO. CHICAGO, ILL. 


L.H. HAMEL LEATHER CO. 


BOW ALLEN, INC. i, See a 


Buford, Georgia Lambskin Linings 


TANNERS SINCE 1873 


HAVERHILL, MASSACHUSETTS 


we 

THE TANNERS’ COUNCIL 
Finest English Rein RESEARCH LABORATORY 

and Strap Leather University of Cincinnati 

Latigotan Harness Leather 
Manufacturers of genuine English 5G 

type and full rigged hand tooled 
roping saddles. We serve the Tanning and Leather Industry 


through a broad program of Research. 





NEW CHROMIUM COMPOUNDS 
for the Progressive 


TANNING CHEMIST 
NUCHROME 


Pure Basic Chromic Sulfate. No impurities, 
no sodium, aluminum or other salts. 


DRY (35% Cr,O,) 
LIQUID (25% Cr,O,) 


CHROMIC CHLORIDE 
CHROMIC ACETATE 
CHROMIC FORMATE 
CHROME ALUM AND OTHERS 


FIBER CHEMICAL CORPORATION 


P. 0. BOX 218 MATAWAN, N. J. 


JOHNSON AND CARLSON 


We Manufacture and Install 


DRUMS - VATS - PADDLES - WOOD TANKS 


Suppliers of V-Belts, Sprockets, Motors, Chain and Other Tannery Equipment 


848 EASTMAN ST., CHICAGO 22, ILL. 


“ADE Il AN” LIQUID QUEBRACHO FILADE 
GAMBADE EXTRACT DRIPASTE 


THE TANNADE COMPANY 


2136 DOMINICK ST., CHICAGO, ILLINOIS 





KEPECO 
EMULLO 


FINNALINE 
KEEPA-SHINE 
UNI-LAK 


(Reg. U. S. Pat. Office) 


KEPOLAC 
FONDO 


KEPEC CHEMICAL CORPORATION 





MILWAUKEE I, WISCONSIN 











EISENDRATH rive CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
RACINE, WISCONSIN 


92 South St., Boston, Mass., Day Gormley Leather Co. - 17! Madison Ave., New York City, Eugene Williams 
1358 S. Hill St., Los Angeles 15, Calif., David V. Whiting Co, 





Borneo CUTCH extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 
500 FIFTH AVE., NEW YORK 36, N.Y. 


Garden State Tanning Inc. 


Fleetwood, Pa. 


Manufacturers of 


Upholstery Leather 


New York Office 


12 EAST 33 STREET, NEW YORK 16, N. Y. 


Prime Leather finishes Co. 


188-194 S. 2nd St. 
MILWAUKEE 4, WIS. 


R. 57 Grove St. 
SALEM, MASS. 


“The Extension of Knowledge is 


by the Investigation of Matter”. 


This space dedicated to 
Tanner's Council Research Laboratory 


by a Friend 








You can rely on BAYOILS 


~ 


BAY 
“ STATE ~ 
OIL 
PRODUCTS 





Sulphonated Oils Wet & Dry Fillers 
Suede Sprays Fat Liquors 


Destgued for Your Speeifie “Jannage 


THE OHIO LEATHER CO. RESEARCH 
Quality Calf Leather 


PAYS DIVIDENDS 
LUXOR - BLACK JETTA 


KAFFORITE - KOZY - JILL JETTA when Properly Applied. 
EMBOSSED CALF - WHITE WASHETTE 


THE TANNER’S COUNCIL 
a RESEARCH LABORATORY 


BOSTON - NEW YORK - ST. LOUIS - CHICAGO University of Cincinnati 


TECHNICAL SUPERIORITY 


Armour sole and upper leathers for men's and 
women's wear are scientifically tanned to the 
highest quality standards. By any test, Armour 
laboratory quality-controlled leathers are superior! 


WW. ARMOUR LEATHER COMPANY 


WEW YORK © BOSTON © WILLIAMSPORT. PA. © ST LOUIS © CHICAGO © SHEBOYGAN WISC. 
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Fentilees 


for all types of 


staan. 
NEWARK 


LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone HUmboldt 2-5072 


~ 





MORITE BRAND 


Sulphonated and Compounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


4 The Original Dry Color 
PRESTO a ee 
- PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 


Dry Colors + + Finishes 
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THE STAMP OF DEPENDABILITY 


OR FDE 


SULPHONATED OILS and 
FATLIQUORS — SUEDE SPRAYS 
CROCK ELIMINATORS 
WATERPROOFING SPECIALTIES 


EASTERN INDUSTRIAL OIL PRODUCTS CO. 


SAUGUS, MASS. 


EASTERN OIL OF MEXICO PASEO DE LA REFORMA 95 MEXICO DF 


EXPORT AGENT: WOLFF—INTERNATIONAL, Milwaukee, Wisconsin 


TANNING INDUSTRY 


ROTO-SPRAY (4 or & Gun) 

PASTED LEATHER DRYERS 

TOGGLE DRYERS 

POLE AND HOOK TYPE CONVEYOR DRYERS 
SEASONED SKIN AND SPRAYED FINISH DRYERS 
WASHED CATTLE HAIR DRYERS 


PROCTOR & SCHWARTZ, inc. Phitadeiphia 20, Pa. 





Los Angeles Kansas City 
New York Philadelphia 
Distributors located in principal cities throughout the U.S.A. Chicago Cleveland 


CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes. 
More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Blvd., CHICAGO, ILL. 





APEX CALAFENE 


FOR TOP QUALITY SUEDES 


Used by leading tanners for over 30 
years for obtaining a finer nap, better 


feel and additional strength in low ends. 


ALSO:- 


CALAFENE SPECIAL: For a tighter nap on goat suedes 
CALOPHYL C-10: For suede splits 
STANNOIL: Outstanding penetrant for colors 


APEX CHEMICAL CO., INC. 


Manufacturers of Chemicals since 1900 


200 South First St. Elizabethport 1, N. J. 


FEATHER 


MANUFACTURER 


ESTABLISHED 1883 


Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 

Technical articles and newsworthy 

features invited for publication. 


THE LEATHER MANUFACTURER 
NEW YORK OFFICE BOSTON OFFICE 
154 Naseau St. 683 Atlantic Ave. 





REILLY- 
WHITEMAN- 
WALTON CO. 


Re aa ae 


CALGON® PRE-TAN 
CUTS TANNING TIME 


Calgon Pre-Tan before vegetable tanning speeds 
up penetration of vegetable liquors, requiring 
Ya to Ys the time needed by ordinary methods 


In addition to being a big time saver, Calgon Pre-Tan produces 
high quality leather. Because of the unique properties of Calgon 
you get leather with exceptional freedom from stains, light uniform 
color, dense grain structure, and a long silky fiber which contributes 
greatly to tensile strength. Calgon Pre-Tan makes plumper leather, 
better for embossing processes. Calgon Pre-Tan makes better, 
finer, more beautiful leather. Write for your free copy of ‘Calgon 
Data for the Leather Chemist.” 


CA LG oO he COMPANY 


DIVISION OF HAGAN CHEMICALS & CONTROLS, INC. 


HAGAN BUILDING, PITTSBURGH 30, PA. 


In Canada: Hagan Corporation (Canada) Limited, Toronto 





Nalem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM, MASSACHUSETTS 


_« Commonwealth « 


—— oe CRRA ORES, Ine. 


Serving the Leather Industry since 1911 


TECHNICAL SERVICE 


CONSULTATION RESEARCH 


Immediate Service on 


HEAVY CHEMICALS — EXTRACTS — TANNERS OILS 
DYESTUFFS — LEATHER FINISHES — SPECIALTIES 
ABRASIVES AND COATED PAPERS. 


COMMONWEALTH LABORATORIES, INC. 


Gloversville, New York 
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You can depend on Warner Bell-Mine Lime 

for uniform purity, analysis and physical properties. 
Accurate laboratory control assures ‘you 

of consistently better milk of lime, 


WARNER COMPANY 


BELLEFONTE DIVISION, Bellefonte, Pa. « Philadelphia ¢ Pittsburgh 


THE MARSHALL LABORATORY 
Mfg. American Standard Hide Powder 


CONSULTATION LABORATORY SERVICES 


P.O. Drawer 239 RIDGWAY, PA. 


Rr TAT 
Nt OILS 
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Us 


Mardol tanners’ oils and fat liquors are produced by 
specialists. They are highly skilled in quality control, 
and the proper selection and blending of oils, to fit 
specific leather making requirements. 

Our technical staff, comprising practical tanners is 


at your service. They will be pleased to help you with 
your problems. 


MARDEN-WILD CORPORATION 


500 COLUMBIA ST., SOMERVILLE, MASS. 


MILWAUKEE, WISCONSIN, 8934 NO. NAVAJO AVE. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 
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Oil Spots Eliminated By Synova 
On New Fashionable Grains 


If you tan or intend to tan the fashionable new aniline and semi-aniline 
finish grains, listen to what happened in a modern tannery in the midwest. 

They were beginning to produce these grains, using a surface-type 
fatliquor to achieve the proper temper. But their fatliquor had a tend- 
ency to cause oil spotting. 

They made a number of attempts to overcome this problem without 
success, Then they discovered Synova. By top fatliquoring with only a 
small percentage of Synova, they found they could get a level, beautifully 
cleared surface, properly conditioned to receive the transparent finish. 


Tannery Run Upgraded 


Now oil spotting has been eliminated in this tannery. Their product 
is far more uniform, their colors bright and level, their stock upgraded on 
the table. 

Also they found that Synova can be used at temperatures as high as 
130°F—an obvious advantage since it can be applied on top of the regu- 
lar fatliquor at the same temperature. This eliminates chill floating and 


door changing. What's more, Synova has proved absolutely uniform, 
with long storage stability—and it has a clean, pleasant odor. 

Recently this tannery began using Synova to clear the grain on softie 
type leathers also. Formerly these had too much surface feel because 
maximum amounts of fatliquor were used to get the desired degree of 
softness. But now this condition is eliminated by top fatliquoring with 
only |% Synova. 


Maybe YOU Can Profit Too 


If your tannery produces aniline or sem-aniline finish grains, or softie 


and tropical leathers, it's just plain good business to see what modern 
Synova can do for you. 


Try it for yourself. Let us send you a trial sample, without any obli- 
gation. Write or phone today. 


It’s time you switched to Synova ! 


SEABOARD CHEMICALS, INC. 
Dept. |0C, 30 Foster St. 
Salem, Massachusetts 


In Canada: Tennant & Michaud, Ltd., Toronto and Montreal. 
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